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The Fisher Eleedropode is compact; its | 
manipulation is quite simple, and its appli- 

ea cations are both numerous and varied. 

Me Analyses are conducted with the Elec- 


Dropping. Electrode Analyses 


Quantitative. or Qualitative Organic or Inorganic 
with samples as dilute as 0. 00001 equivalents per liter 


are made accurately, rapidly with the 


dropode in a few minutes by making 
measurements of the currents which result 
when a series of potentials are applied to 
drops of mereury as they fall through the 
solution being analyzed. 


The dropping mereury technique has been 


commercial zinc; copper, nickel and cobalt 
in steels; elements in the ash of plant 
tissue; traces of dyes, lyophilie colloids, 
fatty acids and alkaloids—to name only a 
few. 


Fisher Elecdropode, with standard cell, 


ak successfully applied to such analyses as galvanometer, a test solution and complete 
3 lead in ecitrie acid; copper, lead and zine in instructions. Each, $310.00 
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The waveguide connects with horn antennas 
which are pointed toward similar antennas at 
the next stations miles away. 


Looking upward, the waveguide continues through 
the roof of the station toward the antennas. 


+ 


Base of a waveguide circuit in a repeater station 
of the New York-Boston radio relay system. 
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BELL TELEPHONE LABORATORIES 


EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CON- 
TINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE. 


Pipe 
Circuits 


radio broadcast waves, micro- 
waves are too short to be handled effec- 
tively in wire circuits. So, for carrying 
microwaves to and from antennas, Bell 
Laboratories scientists have developed 
circuits in “pipes,” or waveguides. 


Although the waves travel in the space 
within the waveguide, still they are in- 
fluenced by characteristics found also in 
wire circuits, such as capacitance and 
inductance. The screw or stud project- 
ing inside the guide wall acts like a 
capacitor; a rod across the inside, like 
an inductance coil. Thus transformers, 
wave filters, resonant circuits —all have 
their counterpart in waveguide fittings. 
Such fittings, together with the connec- 
tion sections of waveguide, constitute a 
waveguide circuit. 

From Bell Laboratories research came 
the waveguide circuits which carry radio 
waves between apparatus and antennas of 
the New York-Boston radio relay system. 
The aim is to transmit wide frequency 
bands with high efficiency—band widths 
which some day can be expanded to 
carry thousands of telephone conversa- 
tions and many television pictures. 


Practical aspects of waveguides were 
demonstrated by Bell Telephone Labo- 
ratories back in 1932. Steady exploration 
in new fields, years ahead of commercial 
use, continues to keep your telephone 
system the most advanced in the world. 
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: Oxygen Isotopes in Nature and in the Laboratory 


Harold C. Urey 


Soul, 
Wallis Institute for Nuclear Studies, University of Chicago 
y 
~ | HAT THE ELEMENTS CONSIST OF The interest in these varieties of atomie species is 
r 5, 19 ATOMS having different atomic weights was of several kinds. In the first place, there are the 
discovered in 1911 by Fayans and Soddy as a_i purely physical properties which physicists are study- 
result of the study of radioactive elements which oc- ing today. During the last 25 years particularly it 
eur in nature. It was found that two varieties of has been possible to unravel the laws governing the. 
elements could be seeured having different radioactive behavior of the electrons in the outer shells of the 
, roperties but otherwise chemically identical in every atom, and at the present time the center of the stage 
om- respect. The theory of radioactive disintegration of 
ain uranium and thorium showed that these varieties of oe 
ike, atoms must have different atomic weights. In par- ISOTOPES OF THE First 10 ELEMENTS 
le ticular it was found, as a result of the very eareful Symbol 
- atomie weight determinations of Theodore Richards, 
| that samples of leads from different parts of the H(D) 1 1, 2, 3 
He 2 3, 4, 6 
earth’s crust had different atomic weights and, in par- Li 3 67 8 
ticular, that samples of lead isolated from thorium Be 4 7, 9, 10 
me: ? h B 5 10, 11, 12 
en those isolated from uranium minerals had atomic N - 13, 14. 15. 16 
za f weights approaching 206. Sir J. J. Thompson showed oO 8 15, 16, 17, 18, 19 
di- that charged atoms moving through cross electrical - 
oks and magnetie fields should be separated if they have e+ tag 
De- fg (ifferent ratios of charge to mass, and hence the iso- MELE 
bl topes of the elements should be separated by such a of physics is held by the questions dealing with the 
process. He determined that this was the ease for structure of the nucleus of atoms. How are the fun- 
the element neon, which is nonradioactive, and hence mental parts held together, and what are the energy 
Tis showed that ordinary elements also consist of mixtures relations? The properties which are important in 
er- of atoms of different atomie weights connection with this are the lifetimes of the radioac- 
tive nuelei, the energy of binding of the elementary 
. F : particles, the nuclear spins or nuclear angular mo- 
nee ies of atoms which make up our 96 known elements. @ 
ble Most of these are radioactive and have been produced menta, and the magnetie moments. Physicists are 


by artificial means. We have found that a few ele- 

ments exist only in radioactive form and thus are con- 

stantly disappearing and have been doing so since the 
ame carth’s crust was created. Some have completely dis- 
appeared from the earth’s crust and therefore must be 
made in our laboratories today. In this diseussion I 
shall largely limit myself to one of the ordinary ele- 
ments, namely, oxygen. Table 1 shows a very limited 
number of these varieties of atoms, those for the first 
10 elements of the present periodic system. The stable 
isotopes are printed in heavy type and the radioactive 
ones in light type. These elements are very important 
indeed, sinee they contain several of the elements nec- 
essary for living processes. Also, oxygen is the most 
abundant element in the surface layer of the earth, 
namely, the layer with which we come most in eontact. 


lers {0 
Circuls 


“hus 


This lecture was presented on the evening of September 
“_— 15 in the Presidential Ballroom of the Statler Hotel, Wash- 
‘ ington, D. C., during the AAAS Centennial Celebration. 


1, Me SCIENCE, November 5, 1948, Vol. 108 


interested in the relative abundances of those atoms 
which are stable, how these varieties of atoms were 
produced, and what was the origin of the universe. 


Uses or Isoropic SPECIES 


But there are many uses of these isotopic species 
for other sciences and such uses have been discussed 
many times in recent years. The use as tracers or 
indicators was discovered by Prof. Hevesy over 30 
years ago, and the general outlines of the possible uses 
of such elements were made by him using naturally 
radioactive elements. It is, of course, natural that 
the many recently discovered artificial radioactive ele- 
ments should be useful in this connection, especially in 
view of the fact that effective radioactive tracers for 
many of the common elements have now been discov- 
ered. There are few for which there are no satisfae- 
tory tracers of this kind, but it has been possibie to 
separate the stable isotopes in the case of those ele- 
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ments for which no radioactive tracers are known, and 
hence tracers for these elements, hydrogen, nitrogen, 
oxygen, and carbon, are also available. The use of 
these tracers is particularly valuable in the case of the 
study of living processes. We have in living organ- 
isms an enormous complexity of chemical substances 
and chemical reactions, and every possible method that 
ean be devised is of value if we are to understand these 
processes. During recent years we have heard par- 
ticularly of the use of such tracers of hydrogen, car- 
bon, nitrogen, and oxygen, since these are especially 
important elements in living organisms, as well as 
phosphorus, sulfur, iodine, sodium, potassium, and 
iron, which are present only in comparatively small 
amounts but which are nevertheless very important 
for the vital processes taking place. 

There are other uses to which isotopes have been 
put besides those which we have indicated. The radio- 
active isotopes occurring in nature have been useful 
in establishing the geological time scale on a quanti- 
tative basis. Uranium and thorium decompose into 
lead and helium, and it is possible to measure the rate 
of this transformation. Uranium produces lead of 
an atomie weight of 206 and thorium of lead of 208. 
Thus, if we measure the amount of thorium and the 
amount of lead 208 in a mineral containing thorium, 
it is possible to ecaleulate the time required for the 
amount of thorium present to produce the amount of 
lead present, and the age of the mineral could not be 
longer than the time so calculated. On the other 
hand, if we measure the amount of uranium and lead 
206 in a uranium mineral, it is possible to calculate 
how long it would have taken for the uranium to pro- 
duce the amount of lead which is present. This again 
would be of maximum time for the age of that min- 
eral. Of course, if ordinary lead were present in the 
mineral to a smal] extent at the time it was deposited, 
an error would be made and a correction for the 
amount of such lead must be made. In this way a 
geological time seale has been established which has 
enabled us to date the geological periods of time with 
very considerable precision. The work has been done 
very carefully, for there are, of course, many possible 
errors which ean be made. The analysis must be made 
with high precision, and the amounts of the various 
lead isotopes present in the samples must also be de- 
termined precisely. The oldest rocks on the surface 
of the earth are 1,800,000,000 years old, and ages in 
years of the geological periods are reasonably well 


known. 


It is possible to caleulate an upper limit for the 
age of the earth. The lead isotope 207 is produced 
from the uranium isotope 235 (the isotope of atomic 
bomb fame). This lead is produced more rapidly 


than any of the isotopes produced from thorium and 
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uranium. If all the lead 207 in the crust of the earth 
was produced from uranium 235, and none was pres. 
ent at the time the elements of the earth were forme 
then, knowing the amount of uranium 235 and lea 


207 in the crust of the earth now and the rate of tray. 


formation, we can calculate the maximum time hig, 
has elapsed since the creation of our elements as 
somewhat greater than 5,000,000,000 years. 

Prof. A. O. Nier, of the University of Minnesota, has 
shown that the earbon in nature varies in isotopie 
composition. Living organisms, plants, and ania) 
together with all of their probable geological remains, 
namely, petroleum, natural gas, and coal, contain Jes 
carbon 13 than does limestone. The origin of this 
fractionation of carbon isotopes is not exactly know, 
Differences in chemical properties of the isotope wep 
first detected in the case of neon and the hydrogen 
isotopes. It was shown during the 1930s that differ. 
ences in the thermodynamic properties of isotopic 
compounds should exist because of the differences jy 
vibrational frequency of molecules, depending upon 
whether they contain one isotope or another. The 
early observation that the chemical properties of iso. 
topes of elements were identical is only approximately 
true. Very careful measurements have shown that 
there are slight differences in chemical properties and 
that these are to be expected upon the basis of ow 
modern knowledge of the physical properties of sueh 
molecules. It is probable that the fractionation of the 
carbon isotope in nature as obtained by Nier has its 
origin partly in such effects. It may also be that this 
effect is partly due to the kinetics of chemical reaction. 
Recently we found that algae, very simple one 
celled plants, grown in Prof. Franck’s laboratory, 
contain 2.97% less carbon 13 than the carbon dioxide 
in the solution in which the plants grew.' It may be 
that the chemical reaction taking place as the plant 
fixes the carbon of its body from the carbon dioxide 
in the solution favors the lighter isotope, thus pro- 
ducing the concentration of carbon 12 in the plant. 
This particular type of study has made it possible to 
show in other eases that deposits of carbon were due 
to living organisms rather than those of mineral 
origin and thus that life existed in the pre-Cambrian 
period, 600,000,000 or 700,000,000 years ago. This 
type of isotopic data has made a notable contribution 
to geological study of this kind and promises to be 
very fruitful in the future. 


Srupies oF OxyGEeN Isotropic CoMPOSITION 
With this rather long introduction to the subject ! 


wish to come to the main object of this discussion, 


1The normal ratio of C** to C” is 1/90, and hence this 
statement that the ratio for the algae carbon was .983/90 if 
that in the solution is 1/90. . 
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yamely, 


Mealcium carbonate deposited by animals. 


to present some recent results which my col- 
Jeagues and I have secured at the University of Chi- 
eago during the last year.’ 

The element oxygen is the most abundant in the 


; erust of the earth. It composes about 78% of the 


atmosphere, about 89% of the water, and approxi- 
Enately 51% of the inorganic crust of the earth. Water 
‘; the liquid in which all living processes take place. 
The energy Which is used by all living organisms, of 
course, comes from the sun in the form of radiant 
Fenergy. Plants are able to convert carbon dioxide and 
Sater into oxygen on the one hand and compounds 
- carbon on the other and thus store up chemical 
compounds in their tissues. These plants in turn are 
used by animals on the surface of the earth and burned 
by the aid of oxygen to produce the energy which 
they use in their living processes. Thus, the element 
oxygen, as well as carbon, is of primary importance 
in the living process. 

The particular processes which we have been study- 
ing are those involving the deposition of oxygen in 
chemical compounds of the inorganic type in the 
earth’s erust. Our study to date has been limited to 
It is to 
be expected that studies similar to those which I shall 
describe can be made on the oxygen isotopie composi- 
tion in phosphates and silica, which are also deposited 
by animals and plants. 

The ratios of the oxygen isotope in different chem- 
ical compositions as we find them in our chemical 
laboratories are not the same. The normal abundance 
of the oxygen 18 isotope is taken as very closely as 1 
in 500 of the much more abundant isotope 16. But it 
is possible to find samples of oxygen which vary in 
their isotopie ratios as much as 4 or 5%; that is, from 
1 part in 500 to 1.04 or 1.05 parts in 500. This is not 
4 very large variation, though it does result in a 
change in the atomie weight of oxygen, as it is found 
in chemical substances in our laboratories, by as much 
as two units in the fourth decimal place. Since oxy- 
gen is the standard of atomie weight and is taken as 
having an atomie weight of 16, we see that this stand- 
ard is not constant if we are interested in the precision 
of the fourth decimal place. Other elements vary in 
atomie weights just as oxygen does. One of the most 


Pnteresting among these is chlorine, which, according 
ito calculations which have not yet been confirmed ex- 


*My colleagues in this case who have been partners with 
me in these researches over the past year are Mr. Charles 
McKinney, Mr. John McCrea, and Dr. Samuel Epstein, who 
have worked steadily on these subjects with me. Articles 
‘overing the scientific details will be published under our 
point hames, and this therefore is only a preliminary presen- 
‘ation of the scientific article which will appear in the Bul- 
letin of the Geological Society of America, 


CIENCE, November 5, 1948, Vol. 108 


perimentally, may vary in atomic weight by as much 
as 0.03 atomic weight units, i.e. by 1 part in 1,000 of 
the atomic weight of chlorine. 

The origins of these differences in chemical proper- 
ties are understood in detail in many cases. The 
energy and entropy and hence the free energy of 
chemical substances depend on the vibration fre- 
quencies of the molecules, and these depend on the 
masses of the atoms. Without going into the details 
of the mathematical calculations, we may say that the 
observed differences agree exactly with calculations 
where these are possible. If calcium carbonate is 
erystallized slowly in the presence of water at 0° C, 
the calculations show that the ratio of the oxygen iso- 
topes in the calcium carbonate should be 1.026 to 500 
if the ratio of the isotopes in the water is 1 to 500, 
i.e. oxygen 18 is very slightly concentrated in the 
calcium carbonate in relation to the water. On the 
other hand, if the temperature is 25° C, the oxygen 
isotopes will be concentrated only to the extent of 
1.022 as compared with 1 in 500 in water. This shows 
that there is a slight temperature coefficient for the 
abundance of O18 isotope in the calcium carbonate as 
compared with that in the water. In fact, the amount 
of this fractionation is so slight that the atomic weight 


of oxygen in the calcium carbonate wil] be changed by 


only 0.0000007 atomic weight units as the temperature 
is changed by 1° C. A change in temperature from 
0° to 25° will change the atomic weight of the oxygen 
by only 0.00002 atomie weight units. 

Caleulations of this kind were first made some 15 
years ago by Dr. Greiff and myself, and during the 
1930s my research group succeeded in showing that 
it was possible to separate the isotope of the elements 
by chemical method: due to small differences in the 
chemical properties of this kind. These methods have 
been used for the separation of the hydrogen, boron, 
carbon, nitrogen, and sulfur isotopes and are, in fact, 
the most effective methods for the isolation of these 
particular elements—the most effective in the sense 
that if one wishes t6 produce the isotopes in sub- 
stantial quantities, they can be separated most cheaply 
by these methods. Dr. Robert White, of the Univer- 
sity of Michigan, is engineering a chemical process for 
the oxygen isotopes which have previously been con- 
centrated by distillation methods. 

The temperature coefficient for the abundance of the 
oxygen isotope in calcium carbonate makes possible 
a new thermometer of great durability, which may 
have been buried in the rocks for hundreds of millions 
of years after recording the temperature of some past 
geological epoch and then having remained unchanged 
to the present time. 

It is evident that, if an animal deposits calcium 
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carbonate in equilibrium with water in which it lives, 
and the shell sinks te the bottom of the sea and is 
buried securely in the earth and remains unchanged 
from that time to this, it is only necessary to deter- 
mine the ratio of the isotopes of oxygen in the shell 
today in order to know the temperature at which the 
animal lived. This particular application of the 
chemical differences in the processes of isotopes 
occurred to me a year and a half ago, and since that 
time my colleagues and I have been trying to solve the 
several difficult problems encountered in making such 
measurements of paleotemperatures. I wish to relate 
some of the difficulties encountered in this problem. 


IMPROVEMENT OF Mass SPECTROMETERS 


The caleulated differences in the ratio of oxygen 18 
to oxygen 16 for 1° C difference in temperature 
amounts to only .0176% in that ratio. As the ratios 
of isotopes of this kind have not been reported in the 
literature with higher precision than .1%, it is im- 
mediately necessary to inerease the precision of deter- 
mination of these isotopic abundances by a factor of 
6. In view of the excellent work which has been done 
on mass spectrometer in this country particularly, this 
is a very difficult assignment. In measurements of the 
ratio of isotopes the element is based upon the prin- 
ciple first used by Sir J. J. Thompson and Aston in 
England and developed particularly in this country 
by Prof. Dempster, of the University of Chicago, and 
Prof. Nier, of the University of Minnesota. Electrons 
are accelerated through electric fields of some 50 v 
and collide with gaseous molecules producing posi- 
tively charged ions, which are then accelerated in a 
well-defined beam through high electrical fields and 
pass through a magnetic field. Ions having different 
masses but the same charge are separated from each 
other and ean be collected on electrodes at different 
points. Prof. Nier has devised an instrument which 
collects ions of different masses on separate electrodes. 
The electric current produced by these ions is small, 
but sufficient for accurate measurement. These ecur- 
rents must be amplified by electronic devices in order 
to make measurements possible. After amplification 
of these small currents, the two currents are compared 
by means of what is essentially a Wheatstone bridge. 
In the work which I am describing Nier’s instrument 
has been changed very slightly. The mass spectrom- 
eter tube (Fig. 1) has not been changed, though the 
electronic equipment has been quite completely re- 
designed. The tube which has been designed by Nier 
is capable of high ion beam intensity, which makes 
possible very precise comparisons of these ion cur- 
rents. Our amplifiers are not completely satisfactory, 


but for limited periods of time they are sensitive and 
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stable. The state of balance of the bridge is record 
on a Brown potentiometer, which makes it Possible 
for us to show the stability of the instrument Over 4 
period of time and enables us to tell whether the a! 
strument works satisfactorily. 


The second modification of the instrument Which ye § 


have made consists of a rapid method of changing 
from one sample to another. A sample of carb, 
dioxide gas is confined behind a very small capillary 
through which it leaks into the mass spectrometer 
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We have arranged two leaks with different sample 
of gas behind them, with a valve which sends one 
sample to the mass spectrometer and the second to 
a waste vacuum line and then reverses the flow of the 
two samples. In 10 see it is possible to shift from 
one sample to another. The method of operation 
consists in recording the state of balance on the one 
sample for 2 min and then switching to the other 
sample. The Brown potentiometer pen records the 
displacement from balance for first the one sample 
and then the other. Fig. 1 shows such a trace wher 
the total difference is 1.2/mil of the ratio of tle 
oxygen isotope between the two samples. This re) 
resents a difference of 4 millionths in the atom 
weight of oxygen. It will be seen from the figut 
that it is possible to get the instrument to recot 
small differences in isotopic abundance with ve! 
great precision. 
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2corded PREPARATION OF Gas SAMPLES 


OSsible If one wishes to analyze a sample of carbon di- 


Over a MA vide with this precision, it is necessary to prepare 
the in. ss samples of the gas from calcium carbonate which 
’ may be contaminated by the organic remains of the 
Neh we animals which secreted the calcium carbonate. In 
anging HM Jer to have a precision of 1° C it is necessary to 


carbon measure the ratio of the isotopes to 0.0176%, and this 
Pillar means that impurities must be removed from the gas 
mele, MB. a high degree. We use carbon dioxide as our 
working gas measuring masses 44 and 46. Since the 
46 mass is 1/250 as abundant as 44 and we wish to 
| secure this within 1 part in 6,000, it is necessary to 
remove any impurity of mass 46 to the extent of 1 
part in 1,500,000. As we have found during the past 
beg 6 months, it is diffieult to prepare carbon dioxide 
POLES of that purity. It would be much less diffieult to 
B prepare such pure earbon dioxide if there were not 
the problem of preventing other oxygen. from be- 
coming mixed with the sample being investigated. 
The glass apparatus in which one customarily handles 
gases and the chemical substances which are normally 
used to remove impurities contain oxygen which may 
become mixed with the sample. In addition, the 
compounds of earbon and hydrogen which seem to 
be present in all laboratory apparatus are difficult 
toremove. The carbon isotopes can be handled much 
nore easily, since laboratory apparatus does not con- 
tain this element, and impurities ean be easily removed 

by combustion. , 

After trying many methods for the preparation of 
pure carbon dioxide we have found that a mixture of 
phosphorie acid and phosphorus pentoxide reacts with 

5 calcium carbonate, producing carbon dioxide of great 
purity and with no mixing of the oxygen of the 
calcium earbonate and of the phosphoric acid. All 


“ the carbon dioxide does not leave the solution im- 
al mediately, but we have found that there is no frae- 
4 i tionation of oxygen isotopes in the first sample 
al produced as compared with the last sample. Great 

care must be used in placing samples in the mass spec- 
AONE trometer if slight fractionation of the isotopes is to be 
oe avoided. We have not been able to find impurities 
ote in a carbon dioxide prepared by this process from 
' the animal shells, from mineral ealcite, and chemically pre- 
pared calcium carbonate. The most sensitive method 
on of investigation is the mass spectrometer itself, though 
"the it is not possible to use it to test for that substance 
"i which will produce an ion of mass 46 or mass 44, the 
oll two in which we are directly interested. We are, how- 
gu ever, able to show that the gas is pure with respect 
. to substanees which will produce ions of lower and 
ve 


higher mass than carbon dioxide. Finally, we have 
shown that samples of gas prepared in this way, when 
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analyzed on our sensitive mass spectrometer, give very 
close agreement. Table 2 shows a comparison of 
analyses secured by this method of preparation on the 
mass spectrometer which I have described. If check 
analyses show a difference of 0.2 per mil, the analysis 


TABLE 2 
DIFFERENCES IN OXYGEN ISOTOPIC RATIOS IN PARTS PER 
MIL BETWEEN Haliotis rufescens FrRoM MONTEREY 
Bay (t=13°C) aND OTHER SPECIMENS 


Sample Sample 


1 2 
Haliotis rufescens, Monterey Bay ..... i 
Allopora boreo-pacifica, Sea of Okhotsk 0.35 0.36 
Pectunculus, Spermonde Archipelago .. — 2.92 — 2.92 
Globigerina ooze, Pacific south of New 
Arca, Spermonde Archipelago ........ — 3.06 — 2.90 
Belemnitella, Upper Cretaceous, Hamp- —1.12 —1.39 
Balanophyllia, Monterey Bay ........ — 2.67 — 2.55 


is not satisfactory; the mass spectrometer is not oper- 
ating satisfactorily or some error has been made in 
preparing the samples. In this case the analysis is 
repeated. 


EMPIRICAL TEMPERATURE SCALE 


We turn now from the problem of a satisfactory 
method of analysis to the much more difficult problem 
of paleotemperatures. Has the ocean kept the same 
ratio of oxygen isotope throughout all geological time? 
If it has not, errors in temperature will be made. We 
ask what might have changed this isotope abundance. 
The earth began as a molten ball with oxides floating 
on the surface. It solidified, and rain began the ero- 
sion process. The oxygen of the water and the rocks 
perhaps had the same initial isotopic composition. As 
time went on, the igneous rocks were crumbled and ear- 
ried by the rivers to other positions and were deposited 
as sand, clay, and limestone in other parts of the earth, 
and great thicknesses of these materials have accumu- 
lated. It is estimated that the oxygen in these sedi- 
mentary rocks is equal in amount to all the oxygen in 
the ocean and perhaps is three times as great. If the 
concentration of O'* in the igneous rocks is not the 
same as in sedimentary rocks, the difference must have 
been supplied from the ocean, and its isotopie eompo- 
sition must be changed. I think it probable that the 
oxygen of sandstone and much of that of shale has not 
been changed much in this weathering process. It is a 
subject which we shall investigate, but for the purpose 
of my present discussion the total time from the Cre- 
taceous to the present is only 60,000,000 years, or only 
a small fraction of the total time that erosion has 
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Simple ealeulations show that not much 
change in isotopic composition could have occurred in 
that time. 

We are investigating the shells of living organisms 
which have a capacity to fractionate chemical elements 


taken place. 


to a high degree. Some plants, for example, concen- 
trate iodine from the sea water in concentrations that 
are very much greater than exist in the sea. Some 
animals concentrate copper or vanadium from very 
low concentrations of these elements in sea water. It 
is always possible that an animal will fractionate the 
oxygen isotopes, and we fully expect to find some cases 
of this kind. But it does seem probable that such 
effects will be rare in the ease of inorganic deposits 
such as calcium carbonate. 

Let us assume that an animal does lay down its 
calcium carbonate in equilibrium with the sea and now 
enquire into what happens as the animal is buried and 
becomes converted to a fossil. It is possible, and I 
think probable in some eases at least, that the oxygen 
of the shell will exchange places with the water sur- 
rounding the shell. This should not be a very fast 
process, since it depends on the rate of diffusion of 
the oxygen through the solid matter. Estimates as 
to the velocity of this process have led me to the eon- 
clusion that the process will take place in the finest 
material in a matter of years to thousands of years, 
but in the case of coarse crystals it will not occur 
within a time of the order of 1,000,000 to 1,000,000,- 
000 years. In any case we wish to secure heavy, 
thick, massive erystals of ealeium carbonate for our 
study in order to increase our probabilities of success. 
We have found cases in which these diffusion effects 
have occurred but also, we believe, cases in which they 
have not. 

In order to get a temperature seale it is necessary 
to establish empirically a relationship between the 
isotopie composition of the shells of the present-day 
animals and the temperatures at which they live, since 
the theory is only approximately applicable. To do 
this, it is necessary to use animals which have lived 
in sea water-of full salinity in order to avoid the pos- 
sibility that fresh water, which may have an isotopic 
eomposition different from that of sea water, has 
changed the isotopic ratio of the oxygen of the water 
in which the animal lived so that the isotopic ratio 
would not be characteristic of the temperature alone. 
It proves difficult to discover such places on the earth’s 
surface at the present time, since most of the shallow 
seas of the world are brackish to a large degree. It is 
also difficult to be sure of the temperatures of the water 
in which the animal lived, since temperature of the 
sea fluctuates and most animals wander from one tem- 
perature zone to another. Many people have helped 
us to secure specimens of animals. Dr. L. F. de 
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Beaufort and Dr. de Jong, of Amsterdam, hay, , 
cured samples from the Dutch East Indies; The (y: 
cago Museum of Natural History, from Hawajj. Di 
H. S. Brown, from Jamaica; Dr. L. R. Blinks, of J 
Hopkins Marine Station, from Monterey Bay; 4 
Dr. Robert S. Dietz, from Bering Strait and fro, thy 
bottom of the Pacific Ocean south of New Zealand aj 
Australia. We also received a sample from Dr. Blin 
from the Sea of Okhotsk. Dr. Austin H. Clark , 

the Smithsonian Institution, supplied us with spi 
samples of his crinoids taken from various parts i 

the world. We have not as yet investigated alj {, 
samples of this kind which we have received. Fig 
shows the plot of the recorded temperature againg 
the isotopic composition for a number of specimey 
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DEVIATION OF N ISOTOPIC RATIO IN PARTS PER ML 
FROM HALIOTIS RUFESCENS 


Fie. 2. The specimens included are from Spermonde 
Archipelago, Dutch East Indies (Arca and Pectunculus) ; 
Hawali (Conus striatus); Monterey Bay, California 
(Haliotis rufeacens and Balanophyllia elegans) ; the bot- 
tom of the Pacific, latitude 60° 13’.S, longitude 147° 45’ 
E (globigerina ooze) ; Bering Strait (Pecten) ; and the 
Sea of Okhotsk (Allapora boreo-pacifica). 


The latter is given in parts per thousand of the ratw 
of O18 to O'* compared to an abalone (Haliotis rufe- 
cens) from Monterey Bay, the temperature of whi 
is taken as 13° C. It will be noted that a number o 
the points on this eurve follow rather well on : 
straight line, the slope of which is very close to the 
calculated slope, 4.4 per mil between 0° C and 25’ 
C. The Bering Strait samples do not fall well 
the curve, but the Bering Sea is slightly brackish and 
reasonable estimates in regard to the isotopic devs 
tion expected would move this point toward the curvé. 
The specimen from Hawaii falls above the curve, it: 
dicating that this animal (a gastropod, Conus striatus) 
lived perhaps at a lower temperature than is assumed 
The points for the coral from Monterey Bay do 10 
fall anywhere near the curve, and at present no ¢t 
tain explanation of this difficulty is possible. It may 


_be that such finely divided materials as corals exchange 


their oxygen with water of the air in a reasonable 
length of time. 
which we have investigated lies on the eurve, and evel 
point off the curve is that of an organism having! 


SCIENCE, November 5, 1948, Vol. 10 


In general, every compact shell 


pose 
pf the 
Bremel 
he th 
he ca. 
he sé 
The 
ng sv 
hat s 
Bn pai 
suri at 
prese 


the e 


must 
nepos 
fully 
of ar 
us to 
study 
echin 
thous 
but 1 
erin¢ 
mens 
satis 


anim 
are 
beler 
ceph 
squi 
aw typi 
ega 
wide 
shor 
radi 
chai 
pre: 


Nie 


<i 
Y 
y 
an 
a 
\ 
| 
: 
| 
HE q 
a 
nea 
dep 
as | 
ters 
. 
anl 
for 
t 
yA 
t 
0 
nu 
hes 
2 4 


have 
The (yj 
rail; 
8, of the 
ay) 
‘rom 
and 
Blink 
lark, of 
th One 
arts of 

all the 
Fig. 
Against 


ose structure and collected some 50 years ago. All 
¢ the erinoids investigated to date belong to this 
Broup, and it is well known that they have an ex- 
emely porous structure in their skeleton. Our con- 
jusion from this curve is that many organisms do fit 
ne theoretical curve expected on the assumption that 
he calcium carbonate deposited is in equilibrium with 
he sea water. . 

The fact that we have such great difficulty in find- 
ng suitable specimens for investigation today means 
hat similar difficulties would have been encountered 
Bn past geological periods. However, since the land 
kurface of the earth is exceptionally large at the 
present time, we may expect that brackish water will 
he a far More common occurrence on the surface of 
he earth today than in the past. In general, we 
must attempt to select our specimens from those 
jeposits which from all geological evidence indicate 
fully marine conditions. A study of the various types 
of animals which might fit these conditions early led 
us to consider two types as particularly worthy of 
study. The first was the crinoids, which belong to the 
echinoderms, which are entirely marine in their habits 
though some specimens do live in quite brackish water 
but never in fresh water. Since the skeletons of the 
crinoids are very porous, consisting of a three-di- 
mensional, lace-like structure, these appear to be un- 
satisfactory on these grounds. The second group of 
roa Mganimals which we consider are the cephalopods, which 
bot Mare entirely marine animals and among which the 


i belemnites seem to be particularly suitable. The 
belemnites, which lived during the Mesozoic era, are 
_ BB cephalopods similar in general structure to the modern 
m squid. They had an internal skeleton of calcite. A 
rule imtypical specimen would be perhaps as large as a 
which cigar and of somewhat the same shape, with a rather 
er OR wide flaring cone in one end. Its transverse section 
that it consists of crystals of calcite arranged 
ie radially from the center of the specimen. This is a 
| 25 characteristic arrangement of the crystals and a well- 
I ""M preserved specimen is always translucent, sometimes 
| Al B® vearly the color of honey and grading to darker shades 
VF Mof yellow and brown. It would appear that this 
* deposit of calcite is the original deposit (with about 


as high degree of certainty as ean be expected in mat- 
~ ters of this kind). We have, then, a marine type of 
animal with a heavy, substantial skeleton well suited 
for the preservation of the original isotopic compo- 
Ce MM sition of the shell. 


may 

nge TEMPERATURE OF THE UPPER CRETACEOUS OF 

able Hampsuire County, ENGLAND 

hell 

ae Dr. Stubblefield, of the London Geological Museum, 

ery to h 
whom we are much indebted, supplied us with a 

8 number of specimens of belemnites, oysters, and 
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brachiopods from the upper Cretaceous of England, 
nicely classified, arranged in the order in which they 
were deposited in geological time. In fact, it has only 
been necessary for us to determine the isotopic ratios 
and fit them into the outline of the research supplied 
by him. Our work to date has completed the study 
of the belemnites, and work is continuing on the oys- 
ters and brachiopods as well as the chalk in which 
they were embedded. The temperatures so secured 
(Table 3) range from 17° or 18° C to 27° C. There 
is a trend in these results, but this trend eannot be 
taken seriously on so few specimens. One could 
hardly judge the climatic condition in any sea of the 


TABLE 3 


TEMPERATURES OF BELEMNITES FROM THE UPPER 
CRETACEOUS OF HAMPSHIRE COUNTY, ENGLAND 


& n 
a 2 
Zone Specimen = 
as 
< < Osa 
Upper Chalk Belemnitella — 1.26 
Ostrea lunata mucronata -1.08 -1.14 18.8 —2.64 
—1.07 
Upper Chalk B. mucronata -1.39 
B. mucronata -—-1.35 -1.29 19.7 -3.38 
-1.12 
Upper Chalk Actinocamag -1.71 _ 1.73 22.1 
Actinocamazr quadratus —-1.76 
quadratus 
Upper Chalk Actinocamar -2.18 , 21 247 
O ffaster pilula sp. — 2.25 
Upper Chalk Actinocamag -2.57 4, 
Marsupites sp. 2.52 
testudinarius 
Lower Chalk A. plenus -0.91 _ 0.91 17.5 ..... 
Holaster sub- — 0.92 
globosus 


earth at the present time by the investigation of a 
single or even a few specimens of the animals that live 
there now, and since we have only some half-dozen 
specimens to record the climatic conditions of ap- 
proximately 10,000,000 years, it will be easily seen 
that no very serious conclusions can be drawn. The 
results of our measurements, however, are in accord 
with the views of the geologists deduced from the 
kinds and types of animals living in the Cretaceous 
as to the probable temperature of that part of the 
earth during this period. 

The data thus far secured are not sufficient to 
draw extensive and varied conclusions in regard to 
past geological temperatures, but they are sufficient 
to lead us to believe that at least some measure- 
ments of past temperatures can be made, and hence 
a quantitative basis for past climatie conditions of 
the earth secured. We cannot expect that every 
fossil which has been or will be found on the surface 
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of the earth ean be tested by our methods for the 
temperature at which it lived. We do hope, however, 
to find a small fraction of such fossil remains pre- 
served to such a degree that such measurements can 
be made and at least a limited exact knowledge in 


: regard to these matters secured. These studies can 
; be compared to the radioactive time scale which I 


referred to previously. That method is very simple 


stitute 
plete 
Bate 
coul 
§. 0 
py, 
» chie: 


in principle, but the actual carrying out of the » 
search which established the time scale involved y, 
careful work covering many years. What will 
remarkable, if these ideas are substantiated by fy 
work, will be that such a transient physical quay 
as temperature will prove to have been recordej il 
the rocks in a sufficiently durable form to allow wl 


read this thermometer at the present time. at 
rant 


and Notes 


ae Albert E. Whitford has been ap- 
- pointed director of the Washburn Ob- 
i servatory, University of Wisconsin, 
succeeding Joel Stebbins, who retired 
on July 1. 


Z. 1. Kertesz, professor of chemistry 
S at the New York State Agricultural 
pe Experiment Station, Cornell Univer- 
oi sity, Geneva, has been granted a sab- 
batical leave and has accepted a joint 
invitation from the Division of Food 
ae Preservation and Transport, CSIR, 
the Australian Chemical Institute, and 
oe the Food Technology Association to 
study for 6 months the biochemical 
aspeets of food production and pro- 
in Australia. Dr. Kertesz 
= leaves Geneva early this month. His 
ae | headquarters will be at the Chemistry 
ae Department, Sydney Technical College, 
Ultimo, Sydney, N.S.W. 


cessing 


sae Stanley D. Miroyiannis has re- 
ei signed as professor and chairman of 
aa the Department of Biology at North- 
oe eastern University, Boston, to accept 
a the position of professor of advanced 
biology in the Graduate School of the 
Massachusetts College of Pharmacy, 
Boston. 


Robert Simha, consultant for the 
; Division of Organie and Fibrous Ma- 
= terials, National Bureau of Standards, 
; is spending four months in Europe 
studying the status and trends of high- 
polymer research in government, aca- 
* demic, and industrial institutions. In 
fA September he attended the Interna- 
tf tional Rheological Congress in Hol- 
land; in October he lectured at the 
Institute of Physical Chemistry, Basel, 
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Switzerland; and he is now lecturing 
at the University of Stockholm. 


Theodore L. Jahn, who has been 
associate professor of zoology at the 
State University of Iowa, is now pro- 
fessor of zoology on the Los Angeles 
campus of the University of California. 
In addition to teaching general physi- 
ology and physiology of the Protozoa, 
Dr. Jahn will continue his research on 
the physiology of vision. 


Robert W. Dougherty, who was 
formerly associated with the College of 
Veterinary Medicine, State College of 
Washington, has recently been ap- 
pointed professor of veterinary physi- 
ology at the New York State Veteri- 
nary College, Cornell University. 


Adam G. Béving, research associate 
in zoology, Smithsonian Institution, 
has been elected a member of the 
Royal Academy of Sciences and Let- 
ters of Denmark. 


Elmer L. Sevringhaus, director of 
endocrine and wmetabolie clinical 
studies at the Medical Center, Jersey 
City, and director of clinical research 
for Hoffman-La Roche at Nutley, New 
Jersey, has also been appointed clini- 
cal professor in the Department of 
Medicine of the New York Medical 
College, with teaching and clinical du- 
ties at the Metropolitan Hospital in 
connection with endocrine and nutri- 
tional work. 


C. H. Hardin Branch, formerly 
executive director of the Institute of 
Pennsylvania Hospital at Philadel- 
phia, has been appointed professor and 
head of the newly formed Department 
of Psychiatry at the University of 
Utah College of Medicine. 


Keith T. Swartz, formerly with 
the Research Department of the Conti- 
nental Can Company, Chicago, has 
recently joined the staff of the Animal 
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Charl 
gor 
Products Branch, Quartermaster fy, iver! 
and Container Institute for the Arnmmient 
Forces, Chicago. Dr. Swartz wil} 
engaged in developmental work , 
canned meat items for use by 
Armed Forces. 


Harold A. Zahl, who has been ayy 
ciated with the Signal Corps in» 
search and development work sing 
1931, has just been made director, 
research for the SC Engineering I, 
oratories, Fort Monmouth, New Jeng 
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Horace W. Stunkard, professor am 
head of the Department of Biolog p aid 
New York University, recently 1 pjor 
turned from sabbatical leave at Me’ 


Me Gra 
meat 


Scripps Institution of Oceanography 
La Jolla, California. During ij 
leave, W. W. Cort, of Johns Hopkin 
University, served as chairman of th 
Editorial Committee and managiy 
editor of the Journal of Parasitology 
Volume 34 (1948) is now comple 
and manuscripts intended for publics 
tion in the journal should hencefort 
be sent to New York University, Um 
versity Heights, New York City 53. 
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Visitors to U. S. 


Torbjoern O. Caspersson, ‘direc 
of medical cell research and genetit 
at the Medical Nobel Institute, Kar 
linska Institute, Stockholm, is to prt 
sent the Salmon Memorial Lectur 
this fall. Dr. Caspersson’s lecturt 
on ‘Cell Function and Cell Growth 
Normal and Pathological Conditio 
Studied by Quantitative Cytochemiadl 
Procedures,’’ will be given Novembiij 
8, 9, and 10, at 8:30 P.M. in Hosad 
Hall of the New York Academy “@ 
Medicine, 2 East 103rd Street, Ne 
York City. 
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Two German agricultural scieogy’ Na 
tists, William Rudorf, director of 


Kaiser Wilhelm Research Institute 


Voldagsen, and Alfred IE} 


2 
j 
| | 
4 


B tor of the Grassland Fodder Crop 
stitute at Voelkenrode, have just 
pleted four-day visit at Iowa 
Baie College. The two men, sent to 
. country under the auspices of the 
g, occupation authorities in Ger- 
mny, are making a tour of some of 
chief agricultural colleges. 
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rants and Awards 


Scharles P. Berkey, Newberry pro- 
gor emeritus of geology at Columbia 
versity, has been named first re- 
‘ont of the Kemp Medal by the 
istees of Columbia upon recom- 
B dation of the advisory council of 
» Kemp Memorial Fund ‘‘for dis- 
pcuished service in geology.’’ This 
ard was established last year in 
Ch aor of James Furman Kemp, foun- 
i MMB. of the Geology Department. The 
sii contation was made by President 
‘ctor conhower at the Men’s Faculty Club 
1g IAW Tuesday, October 26. Dr. Berkey 
Jeng mes recognized for his early pioneering 
engineering geology and also for 


7 paid and advice on some of the 
tly mesor engineering projects of this 
at tury, including the George Wash- 
raphe! Bridge, the Lincoln Tunnel, 
ng Coulee, the TVA, and other 
dam sites. 

bs David S. Grey, a member of the 

git 


Beare staff of the Polaroid Corpora- 
Cambridge, Massachusetts, re- 
"PSHEved the 1948 Adolph Lomb Medal 
UTE October 22 during the 33rd annual 
eting of the Optical Society of 
merica. The award is given every 
0 years to ‘fa young scientist of 
standing promise who has made a 
pieworthy contribution to optics.’’ 
Grey’s accomplishments have in- 
netim™eded the design of lenses for tele- 
sets and microscopes 
o pgm? medical research, as well as the 
of ultra-high-speed 
tures for use with radar. One of his 
vth M’st recent developments promises to 
ition'ng about sharper and brighter im- 
mites in television sets of the projection 
om beam Pe. 


tology 


-ef ort 
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53, 


osatl 
Vannevar Bush, president of the 


megie Institution of Washington 
d until reeently chairman of the 
search and Development Board of 
National Military Establishment, 
f ts Teceived the 1949 medal of the 
te dmmedustrial Research Institute, Ine. 


1y ob 
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The award, established in 1945, is 
given for outstanding accomplishment 
in the management field of industrial 
research. Dr. Bush received the award 
for his leadership in the OSRD, in 
marshaling industrial and academic 
research and coordinating it with the 
military effort for the common defense. 


Applications for grants in aid of 
research on cardiovascular problems 
to begin in 1949 will be received by 
the Life Insurance Medical Research 
Fund up to January 15, 1949. Sup- 
port is available for physiological, 
biochemical, and pathological research 
which bears on cardiovascular prob- 
lems, as well as for clinical investi- 
gation in this field. Preference is 
given to fundamental research. It is 
expected that about $500,000 will be 
awarded for these grants. 

Applications for postgraduate fel- 
lowships for training in research in 
1949-50 will be received by this Fund 
up to January 1, 1949. Preference is 
given to candidates who wish to work 
in the broad field of cardiovascular 
function or disease and to candidates 
who wish to work in institutions other 
than those in which they have obtained 
most of their experience. A doctor’s 
degree (M.D. or Ph.D.) or the equiva- 
lent is required. The annual stipend 
usually varies between $2,500 and 
$3,500, but larger amounts are granted 
in special cases. Approximately 12 
fellowships will be available. 

Later in the year, the Fund will also 
offer a number of student (predoc- 
toral) research fellowships for 1949-— 
50. 

Both grants and fellowships will 
become available on July 1, 1949. 
Further information and application 
blanks may be secured from the Scien- 
tific Director, Life Insurance Medical 
Research Fund, 2 East 103rd Street, 
New York 29, New York. 


Fellowships 


The first Psychometric Fellow- 
ships, established this year by the 
Educational Testing Service for gradu- 
ate study under the new Psychometric 
Training Program in the Department 
of Psychology at Princeton University, 
have been awarded to Bert F. Green, 
Jr., a student at Yale University, and 
Warren S. Torgerson, who has recently 
completed a year’s graduate study at 
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the University of Wisconsin. The 
fellowships are normally renewable 
and carry a stipend of $2,200 annually. 
Holders may engage in part-time re- 
search at the Educational Testing 
Service as well as full-time study 
toward the doctorate. The new pro- 
gram, inaugurated in September, is 
being directed by Harold Gulliksen, re- 
search adviser to the ETS and profes- 
sor of psychology at the University. 
In addition to the faculties of the De- 
partments of Psychology and Mathe- 
matics, the staff of the ETS, which 
is a nonprofit testing agency, is as- 
sisting in the program. 


The American Heart Association 
announces that applications for fel- 
lowships and for research in cardio- 
vascular disease are available. Ap- 
plication blanks may be obtained by 
addressing the Medical Director, Amer- 
ican Heart Association, 1775 Broad- 
way, New York 19, New York. 

The ultimate aim of the Association 
is to develop a continuing program of 
productive research within the broad 
field of cardiovascular disease, includ- 
ing rheumatic heart disease. 

The recommendations of the Re- 
search Policy Committee were pub- 
lished in the American Heart Journal, 
1948, 36, 463. These policies are 
subject to modification by the member- 
ship of the Association’s Scientific 
Council and approval by the Board of 
Directors. 

The research program of the Ameri- 
can Heart Association will be closely 
coordinated with that of the National 
Heart Institute of the National Insti- 
tutes of Health, U. S. Publie Health 
Service, and with that of the Life 
Insurance Medical Research Fund. 


Colleges and Universities 


Ohio State University’s Chemistry 
Department is planning a program 
November 19-20 to commemorate the 
University’s 75th anniversary. Gradu- 
ates of the Department will read pa- 
pers and a dinner will be held Novem- 
ber 19. Those holding advanced 


degrees in chemistry from Ohio State 
have been invited to the meeting. Fac- 
ulty members who are arranging the 
program are Frank Verhoek, chair- 
man, Cecil E. Boord, and William 
MaceNevin. 
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A new electrical engineering build- 
ing is to be started at Iowa State 
College within the next few weeks, 
according to Charles E. Friley, presi- 


dent of the College. Allotment of 
$858,000 for the building has been 
approved by the interim committee of 
the state legislature. 


Lehigh University has received a 
graduate research fellowship, valued 
at $2,000, from the Socony-Vacuum 
Company for research in the general 
field of instrumental analysis. The 
fellowship was assigned to the Depart- 
ment of Chemistry, and Earl J. Ser- 
fass, chemistry professor, will direct 
the work. The Lehigh fellowship, 
which is one of 13 sponsored by So- 
cony-Vacuum over the country, is the 
only one for the support of research 
in analytical chemistry. 


The Department of Milling Indus- 
try, Kansas State College, has just 
completed, at a cost of $20,000, a 
new pilot plant bakery. The bakery, 
funds for which were contributed by 
the milling industry, was designed for 
research on wheat quality and fermen- 
tation problems and is fully equipped 
for a wide variety of research activi- 
ties. According to J. A. Shellenberger, 
head of the Department, who has 
just returned from a two-month as- 
signment in Costa Rica and El Salva- 
dor for the Food Supply Division of 
the Institute of Inter-American Af- 
fairs, this is the only laboratory of its 
kind connected with an educational 
institution or an agricultural experi- 
ment station in the United States. 
The equipment will be used to a limited 
extent in connection with the labora- 
tory portion of a course which is 
offered in experimental baking. 


Additions to the faculty of Cali- 
fornia Institute of Technology dur- 
ing the last 15 months have brought 
the staff to a total of 318 as compared 
with 264 a year ago. The ratio of 
teachers to students is now one of the 
lowest in the country (approximately 
one teacher for every four students). 
In addition to 4 associate professors, 
2 assistant professors, 22 research as- 
sociates and 6 instructors, 55 research 
fellows were appointed, 25 of whom are 
from foreign countries. 


The highest laboratory in the 
world, situated on the summit of Mt. 
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Evans, Colorado, at an elevation of 
14,156 feet, is currently being used by 
a number of universities for cosmic- 
ray research and for biological experi- 
ments. Established in 1936 through 
the generosity of John Evans, after 
whose grandfather the mountain was 
named, the laboratory has since the 
war been administered by an inter- 
university group composed of New 
York University, Chicago, Cornell, M. 
I. T., Denver, and Princeton. During 
the war the laboratory was used as a 
Meteorology Station by the Army. 
Because of the steadily increasing in- 
terest in cosmic-ray research, space in 
the laboratory itself has become in- 
sufficient. Shown in the cover photo, 
taken by S. A. Korff, of New York 
University, are a large trailer housing 
the University of Denver biological 
experiment, a station wagon which 
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The Engineering College Researg, 
Council will meet November a meri 
Washington, D. C. The 
Council, representing the research peld by 
tivities of 73 institutional member, i pitolog 
the American Society for Engineeriy he A 
Edveation, will bring together at jfmmnedici 
meeting engineering research adminis Regi 
trators, news writers, and editors, Tjmmmefter™ 
papers to be given are: 
Science in the Daily Press,’’ by qyJmquarte 
bert B. Nichols, science editor of gm Mor 
Christian Science Monitor; My he me 
‘Working Press,’ ’’ by John M, 


transports the New York University 
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Cullough, of the editorial staff of t, 
Philadelphia Inquirer; ‘‘ Science 
vice,’’ by Ron Ross, news editor ¢ 
that organization; ‘‘ Photographs anj 
Diagrams: How the Magazines (y 
Help,’’ by Edward D. Fales, associat 
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electric power-generating units. 


Industrial Laboratories 


J. A. Hutcheson, director of the 
Westinghouse Research Laboratories, 
has received the Westinghouse Order 
of Merit for outstanding engineering 
achievements and able direction of re- 
search activities. Highest award of 
the Westinghouse Electric Corporation 
to its employees, the Order of Merit is 
conferred by vote of the Company’s 
Board of Directors. Dr. Hutcheson 
was cited for ‘‘his valuable engineer- 
ing contributions to the development 
of radio broadeasting equipment, mili- 
tary radar, and other electronic ap- 
paratus,’’ and for ‘‘his capable man- 
agement and direction of the Research 
Laboratories. ’’ 


Donald K. Morgan, formerly re- 
search engineer of the Hartford- 
Empire Company, has been appointed 
chief engineer of John I. Thompson 
& Company, Washington, D. C. He 
succeeds Charles J. Roggi, who re- 
signed on October 1. 


S. C. Ogburn, Jr., head of the De- 
partment of Chemical Engineering at 
Bucknell University from 1928 to 1936 
and more recently research and de- 
velopment manager for the Pennsyl- 
vania Salt Manufacturing Company, 
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editor of Science Illustrated ; ‘Scien 
on the Radio,’’ by Irving J. Gitly 
CBS science director; ‘‘The Businey 
Press,’’ by Paul Wooton, president of 
the National Conference of Businey 
Paper Editors; and ‘‘ Research in th 
Engineering Press,’’ by Philip ¥, 
Swain, editor of Power. 


Th 
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The Polytechnic Institute ¢ 


Brooklyn and the Brooklyn 
technic Chapter of the Society d™m™p™t 
Sigma Xi will hold a symposium a 0 be 
‘The Solid State’? on Saturday | 
November 13, at 10 A.M., in 
Student Lounge of the Institute, % oo 

Rico, 


Livingston Street, Brooklyn. Max vw 
Laue, of the University of Géttinger 
will make the introductory remarks a0 
will be followed by C. G. Shull, (si 
Ridge National Laboratory, who wil 
speak on ‘‘Techniques and Applic 
tions of Neutron Diffraction’’; Ri 
dolph Brill, Phillips Petroleum Com 
pany, whose topie will be ‘‘ Some X-Ray 
Studies of Chemical Bonding’’; at 
Sir W. L. Bragg, University of Cat 
bridge, who will diseuss ‘‘A Dynamt 
eal Model of a Crystal Structure.” 
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The National Malaria Society ¥! 
meet conjointly with the Americ 
Society of Tropical Medicine, the 
American Academy of Tropical Medi: 
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ine, and the American Society of 
Darasitologists in New Orleans, De- 
Member 5-8. 

The National Malaria Society has 
gheduled four scientific sessions, in- 
a panel discussion on malaria 
ind a joint meeting with the American 
ociety of Parasitologists and the 
smerican Society of Tropical Medi- 
ine, Panel discussions will also be 
held by the American Society of Para- 
sitologists On arthropod vectors and 
te American Society of Tropical 
Medicine on helminths and protozoa. 


Search 
it 
Search 
Teh at 
berg of 
Neering 
at this 


dminis Registration will begin Sunday 
8. Tymmefternoon, December 5, at the Hotel 
\ which will be the head- 
Hep. 

of thi detailed information about 
‘(Thiimmthe meetings may be obtained from the 
M. \mmecretaries of the societies concerned: 
of thy Martin D. Young, P. O. Box 1344, 


‘lumbia, South Carolina (Malaria) ; 
Harold W. Brown, 600 West 168th 
hs ang treet, New York City 32 (Parasitol- 
3 (yimogy); Frederick J. Brady, National 
of Health, Bethesda, Mary- 
Sciengfm=and (Society of Tropical Medicine) ; 
Gitlin fend E. C. Faust, Tulane University, 
usineyfew Orleans, Louisiana (Academy of 


Ce Sep. 
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lent of ropiceal Medicine). 
?— The Second Inter-American Con- 
i a gress on Brucellosis will be held No- 


rember 17-20 at Mendoza, and Novem- 
her 22-26 at Buenos Aires, Argentina, 
te oimmeunder the auspices of the Argentine 
Pol-fmmeovernment and the Pan American 
ty djmpcuitary Bureau. Some of the topics 
um afgggto De discussed are: the investigations 
brucellosis within the different 
n temmeountries including Colombia, Vene- 
te, WEeUela, Chile, United States, Puerto 
ax wie, and Mexico; human brucellosis; 
ingen poological and neurological manifesta- 
ks anigmme08 Of brucellosis; and treatment of 
Oak brucellosis with streptomycin and sul- 
fadiazine. On November 19 and 20 
there will be excursions to the labora- 
hospitals, dairy establishments, 
Conf? packing plants, farms, ete. The 
Ra meeting then moves to Buenos Aires, 

jae" excursions in that city will be 
Cam made on November 24. 


re The U. S. National Commission 
: for UNESCO met in Boston Septem- 
y vil “ 27-29 for the purpose of analyzing 
erical NESCO’s proposed program for 


the 1949, Nine of the 10 scientists on the 
Med Commission attended the meetings. 
The program for the Natural Sciences 


BSCIENCE, November 5, 1948, Vol. 


was examined in detail at two Sec- 
tion meetings, with the scientists and 
engineers of the Commission and half 
a dozen specially invited guests par- 
ticipating in the discussions. 

The Section meeting of the Natural 
Sciences assigned the highest priority 


to the development and further 
strengthening of UNESCO’s four 
Field Science Cooperation Offices and 
to UNESCO’s program of ‘‘Grants- 
in-Aid’’ to the International Scien- 
tific Unions. The Section further com- 
mended UNESCO for its work in the 
field of scientific reconstruction and 
urged the development of a ‘‘ Science 
Credits Scheme’’ and of activities 
directed toward easing import and 
export regulations and toward ex- 
emption from currency controls in 
reconstruction work. The Section ap- 
proved the maintenance by UNESCO 
in Paris of a World Center of Scien- 
tifie Liaison, including among its activ- 
ities, in addition to those mentioned 
above, improvements of scientific docu- 
mentation, the international exchange 
of scientists, the maintenance of a Sci- 
entific Apparatus Information Section, 
and close collaboration with the United 
Nations and the specialized agencies. 
The scientists meeting at the Section 
of the Natural Sciences in Boston gave 
lowest priority to the following two 
projects in the 1949 program: (1) 
the standardization of scientific ter- 
minology and the preparation of dic- 
tionaries; (2) activities in the field 
of cartographic science. 

The Section meeting of the Natural 
Sciences, as well as the entire Na- 
tional Commission, went on record 
as favoring full participation by 
UNESCO in the forthcoming United 
Nations Scientific Conference on the 
Conservation and Utilization of Nat- 
ural Resources (May-June 1949; see 
Bulletin 8, ‘‘Science in UNESCO,’’ 
issued by the NRC Committee on 
UNESCO). The Section meeting ex- 
pressed its approval of the appoint- 
ment by the U. 8. National Commission 
of a Panel on the Protection of Na- 
ture, with Harold J. Coolidge as chair- 
man. It also recommended that ‘‘in 
its participation with the United Na- 
tions Natural Resources Program, 
UNESCO should put special emphasis 
on the preservation of natural areas 
which have particular importance for 
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their aesthetic and nonmaterialistic 
values.’’ 

The Section meeting expressed much 
interest in UNESCO’s work in the field 
of the popularization of science and 
welcomed the formation of a panel on 
the subject under the guidance of 
Mr. Watson Davis. It was recom- 
mended that the science clubs of the 
United States should cooperate with 
students abroad in science projects. 

There was much discussion about 
barriers to the free movement of 
scientists, and the Section meeting 
urged that the need for simplification 
of visa requirements be prompily 
brought to the attention of the De- 
partment of State and of the Immi- 
gration and Naturalization Services 
of the Department of Justice. 

At the Section meeting the United 
Nations-UNESCO inquiry into the 
establishment of international labora- 
tories and observatories was discussed, 
and, specifically, it was recommended 
that an interorganization committee 
be set up for the detailed study of a 
project to establish somewhere in 
Europe an international computa- 
tional center and associated interna- 
tional astronomical laboratory. 

A considerable amount of time was 
devoted to a discussion of two ques- 
tions relating to science and the main- 
tenance of peace. The Section meet- 
ing was presented with an interim 
report on the subject by the NRC Com- 
mittee on UNESCO. The most signifi- 
cant contribution to the discussion was 
made by Arthur H. Compton, whose 
remarks led to the adoption of the 
following resolution incorporated in 
the report of the Section meeting: 

‘‘We propose the following four 
ways in which UNESCO can use 
science toward the maintenance of 
peace: 


‘*(1) Seientists can emphasize and 
develop the human values associated 
with science and technology. 

‘*(2) Scientists can insist on free- 
dom and honesty in their search for 
knowledge. 

‘*(3) Because of the natural one- 
worldness of their fields, scientists can 
consciously serve as prototypes of 
world citizens. 

‘*(4) By systematically promoting 


international cooperation, © scientists 
ean contribute directly to world inte- 
499 


abel 


4 
x 
4 
: 
. 
| 
a 
z 
| 
> 
i= 
if 
| 
| 
| 
. 
+ 
= 
ire 
| 
| 
i 
108 ; 
= 
| 
i 


gration and the construction of the 
defenses of peace.’’ 

A limited amount of mimeographed 
material relating to UNESCO’s ac- 
tivities in the field of the natural 
sciences is obtainable upon request 
from the NRC Committee on UNESCO, 
2101 Constitution Avenue, Washington 
25, D. C.—Bart J. Box, Harvard Col- 
lege Observatory. 


The American Society of Limnol- 
ogy and Oceanography (formerly 
the Limnological Society of America) 
held its 11th annual meeting at the 
University of Maryland, College Park, 
on September 10-12. This was the 
Society’s first meeting since its ex- 
pansion to include the marine field 
(Science, March 26, p. 318). The ses- 
sions were attended by more than 100 
members and included, in addition to 
the usual volunteer papers, a demon- 
stration session, invitation symposia, 
and a field excursion. The symposium 
on the ‘‘ Ecology of Inshore Waters’’ 
was held jointly with the Ecological 
Society of America, and that on ‘‘ The 
Optimum Catch’’ was _ sponsored 
jointly with the Ecological Society 
and the Eastern North American Re- 
gion of the Biometrie Society. The 
field excursion to the Chesapeake Bio- 
logical Laboratory included a demon- 
stration by boat of methods for oyster 
and crab investigations. 

At the business meeting of the 
Society, C. E. ZoBell, Seripps Institu- 
tion of Oceanography, University of 
California, was elected president, and 
D. C. Chandler, Franz Theodore Stone 
Laboratory, Ohio State University, 
vice-president. G. L. Clarke, Biologi- 
cal Laboratories, Harvard University, 
continues as secretary-treasurer. The 
Society voted to establish a Pacific 
Division which will include all mem- 
bers west of the Rockies and will hold 
its own regional meetings. The Ocean- 
ographie Society of the Pacific was 
invited to join in this step, and on 
October 6, 1948, this organization 
voted to disband as such and to amal- 
gamate with the American Society of 
Limnology and Oceanography in form- 
ing the new Pacitie Division. All 
members of the former Oceanographie 
Society of the Pacific thus automati- 
cally have become members of the 
American Society of Limnology and 
Oceanography and are included in 
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the Pacific Division. ©. L. Hubbs, 
Scripps Institution of Oceanography, 
was appointed vice-president, and R. 
P. Dempster, California Academy of 
Sciences, was appointed secretary of 
the Pacific Division to serve until the 
first meeting. With the establishment 
of the Pacific Division, the American 
Society of Limnology and Oceanog- 
raphy now has a total enrollment of 
about 700 members.—Grorce L. 
CLARKE, Secretary-Treasurer. 


The Engineering Foundation has 
elected Joel D. Justin, consulting engi- 
neer of Philadelphia, as its chairraan, 
according to John H. R. Arms, secre- 
tary of the Foundation. Boris A. 
Bakhmeteff, consulting engineer and 
professor of civil engineering, Colum- 
bia, was chosen yice-chairman. Re- 
elected officers were Edwin H. Colpitts 
as director, and Mr. Arms, secretary. 
In addition to Mr. Justin and Mr. 
Arms the Executive Committee will 
consist of: O. H. Buckley, president 
of the Bell Telephone Laboratories; 
A. B. Kinzel, vice-president, Union 
Carbide and Carbon Research Labora- 
tories; R. H. Chambers, former vice- 
president and consulting engineer of 
the Foundation Company; and Her- 
man Weisberg, mechanical engineer in 
the Electrical Engineering Depart- 
ment, Public Service Company, New 
Jersey. 

The Research Procedure Committee 
will be headed by Dr. Bakhmeteff. 
During the past year the Engineering 
Foundation has aided 18 research proj- 
ects, which included studies in such 
varied fields as hydraulics, alloys of 
iron, properties of gases and gas mix- 
tures, riveted and bolted structural 
joints, welding, and properties of 
metals at different temperatures. The 
Foundation will continue 9 of the 18 
projects and add 5 more to the list 
this year. 


Deaths 


George A. Dick, 70, professor 
emeritus of animal husbandry and 
former dean of the University of 
Pennsylvania’s School of Veterinary 
Medicine, died October 15 at Univer- 
sity Hospital, Philadelphia. 


C. Walter Collins, 66, who, prior 
to his retirement in 1944, was senior 
entomologist in charge of the U. S. 
Department of Agriculture’s Forest 


Insect Laboratory in Morristown, y,. 
Jersey, died October 18 at his hon, i 
Morristown. 


Daniel E. Ziskin, 53, professor 


dentistry at Columbia’s Schoo) 


Dental and Oral Surgery and heag r 
the Division of Oral Diagnosis, dig 
October 21 in New York City. 


“The Future in Medicine” wil }, 
the general theme of the 14th series ¢ 
Laity Lectures to be given by the Ney 
York Academy of Medicine this yey 
Admission to these lectures at 2 Ray 
103rd Street, New York City, is fre 
and the public is cordially invited 
attend. The lectures, all of which wy 
be at 8:30 P.M., will also be broadeay 
over WNYC and WNYC-FM. Spoeii. 
ers and their subjects follow: Novem. 
ber 17, Robert Patterson, former Sy. 
retary of War, ‘‘Some Problems j 
Law and Medicine’’; December § 
Ephraim Shorr, Cornell University 
Medical College, ‘*The Endocrines: 
Masters or Servants?’’; December 2%}, 
Leo Alexander, Boston State Hospital 
‘‘Seience Under Dictatorship’’; Jan 
uary 13, William C. Boyd, Bostn 
University School of Medicine, ‘‘ Blood 
and Man’’; January 27, John & 
Dunning, Columbia University, ‘‘The 
Future of Nuclesr Energy’’; ani 
February 10, George E. Gardne, 
Judge Baker Guidance Center, Bost, 
‘*The Criminal in Our Midst.’’ 


Make Plans for— 


American Mathematical Society, 
November 27, Los Angeles, California, 


Conference on Electronic Instrv- 
mentation in Nucleonics and Met 
cine, sponsored by the Institute o 
Radio Engineers and American Insti 
tute of Electrical Engineers, Novell 
ber 29—December 1, New York City. 


American Medical Association, ™ 
terim session, November 30—Decembet 
3, St. Louis, Missouri. 


American Academy of Dentd 
Medicine, annual midwinter meeting, 
December 5, Hotel Pennsylvania, Ne" 
York City. 


Highway Research Board, °*! 
annual meeting, December 7-10, \* 
tional Academy of Sciences, Washing 
ton, D. C. 


SCIENCE, November 5, 1948, Vol. 108 


Met 
small 
invest 
which 
most 
consis 


AMIN! 


Aspal 


Serin 


Glycii 


Three 
Alani 
Valin 


Meth’ 


Phen. 
Isolet 
Leuci 
Proli 
Tyro: 
Argit 
Lysir 
Histi 


The 
4 
4 
; 
| 

= 4 *] 
1 
Wit) 

seve) 
= 
grap 

ae else’ 

me anal 
port 
T 
phy 

seril 
prey 
pur 

sam 

sam 

is | 
cale 
me Hea 
Inst 
SC. 
2 
= 
| 
| 


Will be 
ries of 
New 
Year, 
East 
free 
ted ty 
wil 
adeast 
Speak. 
rT See. 
MS jp 
yer 
ersity 
rines: 
er 23 
spital, 
Jan 
Soston 
Blood 
in 

and 
rdner, 
oston, 


PRORNICAL PAPERS 


Brhe Amino Acid Content of Bacteriophage 


A. Pouson? and RALPH W. G. WYCKOFF 


Laboratory of Physical Biology, 
National Institutes of Health, Bethesda, Maryland 


Methods of partition chromatography (1) require such 


| small quantities of material that they provide a way to 


investigate the amino acid content of purified viruses 
which are available only in minute amounts. One of the 
most convenient virus systems to be studied in this way 
consists of bacteriophages and their host organisms. 


TABLE 1 


Avino CONTENTS OF coli AND T (4) BACTERIOPHAGE 


Percentage* 
Amino acid 
In ZB. coli In T(4) 
Aspartic acid ......-e0e005 9.57 11.97 
Glutamic acid ...ccccseee 9.59 11.97 
Phenyl alanine .........-. 4.80 4.16 
Leucine as 8.68 6.51 
Proline 3.02 5.00 
TYTOGING 2 as 4.33 3.74 
Lysine 8.26 8.46 
Histidine. 8.26 < 2.6 


* Expressed as percentage of total amino acids found on 
paper. 


= With this in mind, we have been analyzing Z. coli and 


several of its bacteriophages. Results of chromato- 
graphic analysis of the organisms are being published 
elsewhere (2). Preliminary results of a corresponding 
analysis of the T(4) strain of its bacteriophage are re- 
ported here. 

The quantitative methods of filter paper chromatogra- 
phy employed (2, $) have been the same as those de- 
scribed in connection with the analysis of Z. coli. The 
Preparation of bacteriophage was one that had been 
purified by ultracentrifugation. It was hydrolyzed in the 
same way as the bacteria and otherwise handled in the 
same fashion; the amino acid content determined for it 
is listed in Table 1, along with the results on E£. coli 
calculated in terms of the per cents of each amino acid 


Special Fellow, National Institute of Health, U. S. Public 


F Health Service; permanent address: Veterinarian Research 


Institute, Onderstepoort, Union of South Africa. 
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referred to the total amount of amino acid found on the 
chromatogram. Evidently the same amino acids are 
present in both the bacterial and the bacteriophage sus- 
pensions. There are some differences in the relative 
amounts of these amino acids in the two preparations, 
but, for the reasons stated below, these differences cannot 
yet be considered as significant. 

The greatest uncertainty in this work lies not in the 
results of the analytical procedures but rather in the 
difficulties in getting sufficiently pure bacteriophage sus- 
pensions. Electron micrographie observation indicated 
that the suspension of bacteriophage consisted predomi- 
nately of the well-known sperm-like particles of this 
virus; but, though this demonstrates that the preparation 
had been largely purified by the ultracentrifugation to 
which it had been subjected, it is not an adequate proof 
of chemical purity. The final proof of purity must be 
consistency of analytical results with repeated purifica- 
tion. Considerable progress is still being made in the 
development of methods that can yield relatively large 
amounts of increasingly pure coli bacteriophages. Ana- 
lytical work is being carried out on several phages puri- 
fied by these methods. Its results will subsequently be 
described in detail. 
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The Combined Effect of Potassium Iodide 
and Streptomycin on Established 
Tuberculosis in Guinea Pigs 


Woopy, and Roy C. AVERY 


Department of Pathology, 
Vanderbilt University School of Medicine 


It is a well-known clinical observation that iodides 
eause tubercle bacilli previously absent to appear in the 
sputum of patients with pulmonary tuberculosis. Jobling 
and Petersen (2) reported in 1914 that iodine will combine 
with the unsaturated fatty acids obtained from tubercle 
bacilli and will neutralize their ferment-inhibiting prop- 
erties. Subsequent to this neutralization, ferment action 
ensues within areas of caseation with liberation of the 
bacilli and their appearance in the sputum. They also 
stated that iodine might serve another purpose by facilitat- 
ing solution and absorption of the caseous matter, thus 
exposing the bacilli, which otherwise might be inacces- 
sible to the influence of an effective therapeutic agent. In 
the light of this very significant work and in view of the 
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relatively poor results obtained in the treatment of 
fibrocaseous tuberculosis with streptomycin alone (1), it 
seemed highly desirable to test the combined effect of 
potassium iodide and streptomycin against established 
tuberculosis in guinea pigs. 

First of all, it appeared essential to determine in vitro 
any possible effect of KI on the antibiotic potency of 


streptomycin. This was done by mixing varying con- 
centrations of streptomycin with serial dilutions of 
potassium iodide ranging from .01 to 1.6 M concentration 
in infusion broth at 56° and 95° C for 7 min. The 
antibiotic titer of these mixtures was tested by using a 
fast-growing strain of tubercle bacillus. No alteration in 
the potency of the streptomycin was observed when com- 
pared with controls after incubation. 

In view of these results, four groups of young guinea 
pigs, varying from 350 to 450 gm in weight, were inocu- 
lated in the groin with 1 ec of an aqueous suspension of 
tuberele bacilli (H37RV) containing 0.30 mg/ce. Seven 
pigs served as a control group; the other three groups 
(10 pigs each) were treated, respectively, with potassium 
iodide alone, with streptomycin alone, and with both strep- 
tomycin and potassium iodide. Treatment was begun 21 
days after inoculation. The dosage of potassium iodide 
was calculated on the basis of 80 mg/kg of body weight/ 
day and was given in a weak aqueous solution (16 mg/ecc) 
by stomach tube once daily. The dosage of streptomycin 
was calculated on the basis of 12,500 pg/kg of body 
weight/day and was injected intramuscularly at 6-hr in- 
tervals. During the course of four weeks treatment, the 
inguinal nodes in the streptomycin-potassium iodide group 
remained significantly smaller than those in the other 
three groups. At the end of four weeks of treatment and 
the seventh week of infection, all animals were sacrificed 
and autopsied. On gross examination, the controls and 
KI guinea pigs showed heavy tuberculous infection of all 
the viscera, in the streptomycin group five pigs showed 
spread to the organs, whereas in the streptomycin-KI 
group the organs were entirely free from infection. 

A subsequent survival experiment was run, using young 
pigs ranging from 350 to 450 gm in weight. This time 
three groups of guinea pigs were used: 15 in a control 
group, 15 in a group treated with streptomycin alone, 
and 16 in a group treated with both streptomycin and 
potassium iodide. Inoculation with H37RV was carried 
out in exactly the same manner as in the preceding ex- 
periment. Treatment was delayed, however, until the end 
of the fourth week of infection. The potassium iodide 
dosage was the same as that used in the first experiment. 
The streptomycin was increased to three times the former 
dosage. Treatment was carried on for a period of five 
weeks and then discontinued. At the end of the twelfth 
week of infection, 13 of the 15 in the control group were 
dead, 5 of the 15 in the streptomycin group were dead, 
and only 1 of the 16 in the streptomycin-KI group had 
succumbed. At this time two animals in each group were 
sacrificed and autopsied for the purpose of obtaining 
microscopic sections from the three groups simultaneously. 
Results of microscopic studies will be reported in a future 
Exeluding the two pigs sacrificed from 


communication. 
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each group, the deaths from tuberculosis at the end of 
the 15th week of infection were: controls, 13 of 3 ani. 
mals; the streptomycin group, 6 of 13; the Streptomycin, 
KI group, 2 of 14. The respective mortality percent 
rates were thus 100%, 46.1%, and 14.3%. 

These results offer many interesting possibilities for 
further investigation. Clinical tests are now in Progress 


Re 
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Graphite Bearings for Mechanical Stirrers 
HENRY DAvip Bavprinor, Jp, 
Department of Chemistry, University of California 


Machined graphite bearings placed at strategic points 
in the mercury seal of a laboratory stirrer permit ¢x. 
tremely rapid stirring with a minimum of attention, 
Graphite can be turned down on an ordinary lathe that 
is equipped with a chuck or collets. Precision tooling 
is not necessary. These bearings are machined in such, 
manner as to allow free movement of the bearing surfaces 
without permitting the stirrer shaft to wobble. Becaus 
of the variations in glass tubing sizes, it is found advan. 
tageous to tailor each set of bearings to fit the seal for 
which they are intended. 


Rubber Tubing 
4 


T VA A 


— 
FU 
lJ 
Fig. 1 


The cross section of such an assembly (Fig. 1) shows 
a set of three bearings, which has been found to be the 
most stable arrangement. Bearings A and B furnish 
dual bearing surfaces between the stirrer shaft and the 
inner tube of the mercury seal. Bearing C braces the 
lower end of tube T, which rotates with the stirrer shaft. 
The lower end of the inner tube must be slightly co! 
stricted by fire polishing to prevent bearing B from fall 
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Bing out of the seal. 


The shoulder on bearing A holds 
it in the top of the inner tube. Bearings A and B are 
grilled and turned down on the lathe as a single unit 
and cut with a hack saw. 

For ordinary stirring, bearing C can be eliminated. 
Its purpose is to steady the end of the rotating tube, T, 
and to check mercury splashing. Use of this bearing is 
suggested when especially stable setups are desired, very 
long stirring periods are required, or larger setups are 
used. 

The use of ball bearings, suggested by Hershberg (1), 
facilitates rapid stirring, but the nature of the materials 
involved in most chemical reactions makes it impractical 
to install a set of ordinary steel ball bearings inside the 
gal or flask. The ball bearings must therefore be 
mounted quite far from the free end of the stirrer shaft. 
Greater stability can be obtained by supporting the shaft 


® carer the stirrer end by a graphite bearing such as B. 


The problem of splashed mercury finding its way into 
the reaction vessel is virtually excluded by the presence 
of bearing A. Bearing B decreases the refluxing of sol- 
vents within the seal and makes subsequent cleaning of 
the seal a much easier task. Other advantages of the 


Scraphite bearings are: ease of assembly of the seal, 


durability, self-lubrication, and chemical inertness of the 
materials involved. 

Reference 
1, HersuperG, E. B. Ind. eng. Chem., 1936, 8, 313. 


Tissue Potassium Determinations’ 


DAviIp STONE and SUMNER SHAPIRO 


Worcester Foundation for Experimental Biology, 
Shrewsbury, Massachusetts, and 
Department of Physiology, Tufts Medical School, Boston 


A simple and relatively rapid method for determination 
of potassium concentrations of tissue has been developed 
in our laboratory. 

From a series of ether-killed male albino rats of ea. 
200-gm weight, brains and gastrocnemius muscles were 
removed and weighed. Tissues were then placed sepa- 
rately into 100 or 200 ce of distilled water and boiled 
under reflux condensers for 10 min. Solutions were 
stoppered and stored at 3° C for 36 hrs. 

In the case of brain, sufficient agitation to fragment 
the tissues usually followed boiling, while in the case of 
muscle, a clear supernatant fluid was characteristically 
obtained. 

At the end of 36 hrs aliquots taken from the super- 
tatant liquid for potassium determination were analyzed 
by the flame photometer (Perkin-Elmer Model # 18) ; the 
boiled tissues, as a control of the method, were removed, 
dried at 105° © for 1-2 hrs, and then ashed in a muffle 
furnace at 550° C for 2 hrs. Tissue ashes were taken up 
n 0.1N HCl, transferred through ash-free filter paper 


‘Aided by contract N6 ori-197 of the Office of Naval 
Research. 
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(S & S Blue Ribbon) to 50- or 100-ce volumetric flasks, 
and made up to volume with distilled water. 

Analysis of the supernatant liquids of 23 brain and 17 
muscle preparations yielded mean values of 3.42+1.08 
mg of K/gm of wet brain and 3.96+0.12 mg of K/gm 
of wet muscle. 

Application of Fisher’s ¢t test showed that there was 
no statistically significant difference between the stand- 
ard errors of the mean potassium content values obtained 
by this method and the total potassium values deter- 
mined by photometric analyses of a series of brain and 
muscle homogenates, P being 0.5 for brain and 0.4 for 
muscle, 

Subsequent analysis of the tissue ash solutions de- 
scribed above, which were prepared at 2—4 times the con- 
centrations of the solutions in which the tissues had been 
boiled, in a series of 20 experiments showed without ex- 
ception that no more potassium remained in the boiled 
tissue than could be found in a corresponding volume of 
supernatant fluid. At the dilutions employed, this 
amount is negligible. 

The method described above is recommended for total 
potassium analyses because, in addition to its simplicity 
and speed, it obviates the necessity of more arduous ash- 
ing or homogenizing techniques. 


Duration of Viapility of Neurotropic 
Viruses in an Experimental Plumb- 
ing System Contaminated by 
Back-Siphonage? 


JOSEPH ZICHIS 


Markham Laboratories, 
9246 South Vincennes Avenue, Chicago 


E. A. PISZCZEK 
Cook County Health Department, Chicago 


The possibility that poliomyelitis and other virus dis- 
eases may be spread by contaminated drinking water has 
been considered by many investigators. Various factors 
relating to the epidemiology of virus diseases have been 
studied. Laboratory experiments indicate that the polio- 
myelitis virus enters the body through the alimentary 
tract (5), and it has been shown that it is exereted in 
the stools of patients and persons not showing clinical 
evidence of the disease (11, 14). Furthermore, studies 
reveal that the poliomyelitis (6), St. Louis encephalitis, 
Japanese B (3, 15), and infectious hepatitis (4) viruses 
produce infection when given by mouth. 

The poliomyelitis virus has been isolated from munici- 
pal sewage during epidemics in Europe and the United 
States (10, 12, 13, 17). The safety factor provided 
against bacteria through chlorination of water does not 
seem to apply to viruses. These studies and those carried 


1 These studies were supported by a grant from the Ameri- 
ean Society of Sanitary Engineering. 


503 


tage | 
fr 
regs, 2 
O14, 
] 
rnia 
ints 
On, i 
that 
hi 
aces 
| 
for | 
| 
} 
| 
| 
Lows ES 
the 
nish tr 
the | 
the 
aft. | 
con: 


out by Kempf and Soule (7, &) indieate that the amount 
of chlorine found in municipal drinking water is not 
enough to kill viruses of the neurotropic group. 

In 1939 Kling (9) reported the isolation of a polio- 
like virus from well water in Sweden. The well was 
located on the premises where a child was afflicted with 
poliomyelitis. Aside from this report, however, we have 
been unable to find evidence of virus isolation from 
water. 

Although the presence of virus has not been established 
in drinking water, the possibility that virus diseases may 
be transmitted by contaminated water should not be 
disregarded. The studies of Cronkright and Miller (1), 


FILLING WATER SUPPLY 
\ 
SIDE ARM FLUSH TOILET 


WASTE VALVE = 


PLASTIC PIPE _ 


SAMPLING 


FAUCET — DRINKING FOUNTAIN 


Fic. 1 


Stockton (16), and Dawson and Kalinske (2) show that 
water supplies may be contaminated with sewage by many 
means of cross-connections and back-siphonage. Several 
factors may be responsible for the failure to isolate virus 
from water. Water in a plumbing system is continually 
changing, and by such a process the virus may be washed 
away or diluted so much in a relatively short time that 
its isolation could not be made. In addition, the methods 


' of demonstrating the presence of virus are difficult, and 


in most cases the studies are made too late in the course 
of the epidemic. 

Our studies were undertaken to determine if a plumb- 
ing system could be contaminated experimentally with 
neurotropic viruses by back-siphonage and to determine 
how long these viruses remained infectious when sus- 
pended in chlorinated drinking water and retained in 
the plumbing system. 
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The studies were made with the Western equin, d 
cephalomyelitis, St. Louis encephalitis, Poliomyely 
(Lansing strain), and lymphocytic choriomeningy 
viruses. The source, of the virus in each case wa, , 
fected mouse brains. Municipal drinking water conti 
ing about 0.1 ppm of chlorine was used for suspendi 
the viruses. In each experiment the virus was dil 
1-5,000. A plumbing system representing that fou; 
a two-story residence building was constructed fo; y 
study. The toilet bowl was of a flush valve type will 
a side-arm inlet. It was placed on a stand 9’ above th 
floor, and a faucet and a drinking fountain were or 
nected to it at floor level. All the parts used were 
standard make. Fig. 1 shows the plumbing system, 

The experiments were performed by filling the toy 
bowl with water to the lower edge of the top rim. y 
descending pipe was also filled with water, and its upp 
end was closed. When the temperature of the water; 
the bowl attained that of the room, the virus was adj 
to make a 1-5,000 dilution. The experiments were ej 
ried out at room temperature which ranged from 2%; 
28° C. The siphon was started by opening either 4 
faucet or the drinking fountain. This represented 
simple form of back-siphonage, and with it, it y 
possible to draw the virus suspensions out of the by 
only to the level of the side outlet pipe. 

Thirty minutes after the virus suspensions were drm 
into the plumbing system by back-siphonage, 1(\4 
samples were obtained from both the faucet and ¢ 
drinking fountain and tested for the presence of vim 
Thereafter, samples were drawn from the faucet at 24 
intervals to determine how long the viruses remained i 
fectious when held in the plumbing system. 

Since it was not practical to sterilize the entire plum 
ing system before the addition of the viruses, it ¥ 
necessary to free each sample of bacterial contaminati 
Those containing the Western equine encephalomyeli 
lymphocytic choriomeningitis, and St. Louis encephalit 
viruses were filtered through and N Berkefeld filter. 1 
samples of poliomyelitis virus were treated with etl 
Immediately after treatment the samples were cultured 
thioglycollate media and then inoculated subdurally 
Albino Swiss mice. The remainder of each sample ¥ 
stored in dry ice, and, if bacterial contamination 
found in any, the treatment was repeated and anoth 
set of animals was inoculated. In each experiment t 
presence of virus was established in the original 
suspensions and in the samples taken from the plum 
system. 

The presence of the virus was established by inoctl 
ing from 6 to 12 mice with each sample. Each m0 
was given 0.03 ce of the suspension by the subdu 
route. Albino Swiss mice, each weighing about 12% 
were used. After recovery of the virus from the plu” 
ing system from the first sample taken, its identity 
established by the neutralization test with specific sem 
Three experiments were performed with each virus. 

The results in Table 1 show that in each experi 


SCIENCE, November 5, 1948, Vol. ! 


tem 
hona 

4 

ype: 

>. 

peciin 

Me migina 
ym fe 

ym fo 

ws 

* Mic 

by 

per ie 
<1, 
kperl 
mphc 
reliti 
wine 
h 
Rig mee 
| Thes 
simp 
WE 
| ter 
Ary 
B. H. 
5. 
| 
i, K 
& K 
K 
0 K 
M 
M 
3. P 
5. S 
6. § 
7. T 


,irus was recovered from the experimental plumbing 
rem which had been contaminated with it by back- 
Bb onage. Although the viruses were suspended in 
prinated municipal drinking water, they survived in 


quine 
Liomyel 
Neningitj 
© Wag jy 


conta 
TABLE 1 
OF AN EXPERIMENTAL PLUMBING SYSTEM 


found | with NEUROTROPIC VIRUSES BY BACK-SIPHONAGE 


f 

Viruses employed 

YPe with 

above tf Polio 
e - 

WETE (Lan- St. 

| ments L.C.M. W.EE. Virus 

strain) 

ystem, 


icinal 3  15/15* 12/18 18/18 18/18 Pos. 
faucet 8 82/36 28/36 35/36 36/36 Pos. 


the toik 


im. 
“3 mfountain 3 34/26 31/36 36/36 32/34 Pos. 
1ts 
Water EN Mice dead/mice used, 
as 
were qjmme plumbing system for several days in each set of 
om 24 fperiments. Survival time for the different viruses in 
ither dmperiments 1, 2, and 3, respectively, was as follows: 
sented Amphocytic choriomeningitis—7, 3, and 4 days; polio- 
it wagpeltis (Lansing strain)—4, 1, and 2 days; Western 
the bomuine encephalomyelitis—5, 2, and 4 days; and St. Louis 
eephalitis—4, 3, and 2 days. 
re draw nese experiments show that a plumbing system may 
contaminated with the neurotropic viruses studied by 
> wmagimple form of back-siphonage. They also show that, 
” yo en these viruses were suspended in chlorinated drinking 
at uae” and retained in the plumbing system at room 
mperature, they remained infectious for several days. 
nined j 
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Role of Sulfhydryl Compounds 
in Pigmentation 


PETER FLESCH! and STEPHEN ROTHMAN 


Departments of Pharmacology and Medicine, 
Section of Dermatology, University of Chicago 


In recent studies (8) it was found that aqueous ex- 
tracts of human epidermis inhibit the oxidation of 
l-tyrosine and |-dihydroxyphenylalanine (dopa), thus pre- 
venting the formation of melanin. Since this effect is 
counteracted by iodoacetamide, it has been assumed that 
the inhibition is due to the presence of sulfhydryl com- 
pounds in the extracts. 

Further evidence in support of this assumption is 
submitted in this communication. The inhibitory princi- 
ple is water soluble, dialyzable, and heat stable and is 
counteracted by p-chloromercuribenzoic acid and by 
cupric ions. Direct evidence is supplied by in vitro ex- 
periments demonstrating the relationship between the in- 
hibitory activity of epidermal extracts and their sulf- 
hydryl content. It is found that the degree of inhibition 
of melanin formation varies directly as the logarithm of 
the molar concentration of —SH. 

A similar relationship is demonstrated in vivo follow- 
ing ultraviolet irradiation of the skin. In these experi- 
ments an increase in melanin formation is found to be 
preceded by a decrease in the -—SH content of the skin. 
Immediately following exposure of the shaved skin of 
rabbits to large doses of ultraviolet light there is a 
decrease of from 24% to 83% in the concentration of 
-SH in the skin. This suggests that pigment-producing 
stimuli act by eliminating the -SH inhibition, allowing 
the enzymatic oxidation of pigment precursors to occur. 

A clue as to the possible mechanism of this elimination 
is provided by another defense reaction of the tegument 
to ultraviolet trradiation and to other injurious stimuli, 
namely, an increased production of keratin, manifested 
as a thickening of the horny layer in man (7) and as 
excessive hair growth in animals (6). The production 
of keratin is characterized by the formation of disulfide 
(-S-S—) bridges from sulfhydryl groups of native pro- 
teins. Possibly the same biochemical process, the oxida- 
tion of sulfhydryl groups to disulfides, is responsible for 
both intensified keratinization and pigmentation. 

Additional information concerning the role of sulfhy- 
dryl compounds in melanin formation is provided by two 
observations: first, that a copper-containing enzyme, 
tyrosinase, is apparently essential for the formation of 
melanin in mammalian tissues (2, 4, 5), as it is in plants 
and lower animal forms; and second, that sulfhydryl-con- 
taining epidermal extracts neutralize the effect of both 
tyrosinase and cupric ions in pigment production. Cop- 
per is known to be an essential dietary factor in the 
maintenance of the color of fur (3, 10). Moreover, our 
analyses have confirmed and extended earlier data (1, 9) 
which show that in most eases the black and gray hair 
of rabbits, guinea pigs, and rats contains significantly 


1 American Cancer Society Fellow, 1948—49. 
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more copper than the white hair of the same animals. 
We have also found that among heavy metal ions, cupric 
ion has by far the strongest catalytic effect on the auto- 
oxidation of dopa. Expressed in molar concentration, 
cupric ion is 70 times more active than manganous and 
100 times more active than ferrous ion. 

The above observations suggest that within resting 
melanoblasts sulfhydryl compounds keep balance with a 
copper-containing enzyme, in analogy with in vitro ex- 
periments where epidermal extracts and cupric ions 
neutralize each other’s effect on the substrate dopa. Un- 
der the action of pigment-producing stimuli, such as 
radiation, this equilibrium is disturbed by the oxidation 
of -SH groups, the enzyme thus being enabled to act 
freely on the substrate to form pigment. 

Further evidence for a balance between enzyme and 
inhibitor is found in the more stable conditions of 
genetically induced pigmentation. In mottled rabbits 
white skin samples containing no enzyme, as shown by 
negative dopa reaction, yield from 25% to 44% lower 
-SH values than pigmented skin samples of the same 
animal. 

Detailed experimental data will be presented elsewhere. 
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Detection of Sulfur-containing Amino 
Acids on Paper Chromatograms’ 


HERBERT M. WINEGARD and GERRIT TOENNIES 


Institute for Cancer Research and 
Lankenau Hospital Research Institute, Philadelphia 


RICHARD J. BLOCK 


Department of Biochemistry and Physiology, 
New Yerk Medical College, New York City 


The recent description, in a paper of Chargaff, et al. 
(1), of a method for the detection of cystine, cysteine, 
and methionine on paper chromatograms has prompted us 
to present a method employing potassium iodoplatinate 
as the reagent which we have used for similar purposes. 
Cystathionine, lanthionine, djenkolic acid, methionine sul- 
fone and sulfoxide, cystine disulfoxide, and cysteine 


1 Aided by a grant from the Verna Hare Cancer Fund. 
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sulfinic acid, in addition to the first-mentioneg ,,. 
acids, react with this compound. While, to oy; kao 
edge, it has not been used for chromatographic purpy 
Sease and co-workers (4) have recently given a par 
review of the literature on the reaction between Orga 
sulfides and iodoplatinate and have described a quant 
tive procedure for analyzing organic sulfides ang dig 
fides with iodoplatinate. Bleaching of the reagey | 
urine, albumin, tannic acid, gallie acid, pyrogallic 
KCN, KCNS, and saliva, but not by urea, uric ai 
starch, dextrin, sucrose, glycerol, gelatin, oxalic 
tartaric acid, citric acid, carbon disulfide, and ajc), 
was apparently first described in 1881 (3). 

The reagents used are 0.066 M KI and 0.003 
H,PtCl. Mixing of equal volumes of these solutig 
yields a deep red solution, the color of which may} 
attributed to the ion (PtI,)= (3). This reagent has te 
found stable for at least two weeks at room temperaty 
For spraying purposes, a 1: 6 dilution has given the 
compromise between contrast and sensitivity. 


TABLE 1 

Amino acid Rr are 
Cystathionine 0.30 Immediate 4 
Cysteine . 2 min 22 
Cysteine sulfinic acid 0.21 Immediate 12 
Cysteic acid 0.10 Does not bleach 
Cystine 0.25 2 min 12 
Cystine disulfoxide 0.21 Immediate 12 
Djenkolie acid 0.30 2 
Lanthionine 0.27 
Methionine 0.76 12 
Methionine sulfone 0.65 ni 18 
Methionine sulfoxide 0.81 > 18 


* Cysteine could not be detected on the chromatogra 
when phenol was used as a solvent. 


In practice, the completed chromatogram is dried 
usual and then washed thoroughly in a 1: 1 acetone-cth 
solution to remove traces of the chromatographing 
vent. The paper is dried at 90° and sprayed evel 
and lightly with the diluted reagent. Although all ¢ 
the amino acids mentioned ean be detected by bleacle 
areas against a pink background when tested on fl 
paper without chromatographing, on a finished cir 
matogram the reagent is usually bleached throughout ¢ 
entire area. However, it has been found that suspendil 
the sheet or strip, still damp from spraying, in a covert 
crock or cylinder containing a layer of concentralt 
hydrochloric acid on the bottom causes a redevelopm™ 
of the pink color by the HCl vapors, except in the ar 
occupied by the sulfur amino acids, which remain col! 
less. Air drying of the redeveloped sheet (heat © 
cause charring) yields a chromatogram on which , 
bleached areas are stable for many days. Eventual] 
bleaching of the entire sheet occurs. In the case’ 
methionine sulfoxide and cystine disulfoxide, the bleach 
spots were faintly yellow, and the application of a sta" 


solution revealed the presence of iodine. This was ™ 
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ease with methionine sulfone or cysteine sulfinic 
h the other amino acids tested. Bleached 


| or wit 
Du : 4 may be more readily observed by the transmitted 
of an X-ray viewer. 


> values (2) for the phenol-ammonia-gas system, to- 
a with a description of the rapidity and sensitivity 
the test, are given in Table 1. The column describing 
amounts detectable denotes quantities which we have 
lie ily discerned. Sensitivity thresholds are probably 
ch lower. On a nonchromatographed sheet methionine 
iid be detected at a 0.4-y level. Because of spreading 
Bing chromatographing, sensitivity is decreased. 

nf the other amino acids ordinarily encountered, only 
0033 falmmeonine and serine affect the reagent at all. After 3 
» these give only faint tests—not strong enough to 


soluti 
me confused with the sulfur-containing amino acids. Ex- 
nas emt for eysteic acid, the reagent seems to be specific 
erate the sulfur amino acids and is sensitive to the 


the hagummentities commonly encountered in paper chromatog- 
hy. It is rapid and convenient to apply and may be 
sidered a useful adjunct to the many other methods 
idly becoming available for the detection and es- 
——@ tion of chromatographed material. 


detect References 
(7) CHarGAFF, E., Levine, C., and Green, C. J. biol. Chem., 
1948, 175, 67. 
4M Conspen, R., Gorpon, A. H., and Martin, A. J. P. 
1) Biochem. J., 1944, 38, 224. 
2 MeLtorn, J. W. Comprehensive treatise in inorganic and 
theoretical chemistry. (Vol. 16.) London: Longmans, 


12 Green, 1937. Pp. 387-3892. 
12 Sease, J. W., Leg, T., G., Swirt, EB. H., and 
12 NieMANN, C. Anal. Chem., 1948, 20, 431. 
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Brain- Wave “‘Correlator” 
18 


C. W. Goopwin and 8S. N. STEIN 


atogra 

Department of Psychiatry, 
University of Illinois College of Medicine, and 
- Illinois Neuropsychiatric Institute, Chicago 


ng iigmm\hat is believed to be a new instrument for analyzing 
evel electrical activity of the brain consists of two square- 
all @imve generators, aetuated by the outputs of two chan- 
leachmms of an eleetroencephalograph. Each square-wave 
n filt@@Psses the axis at the same instant that its original EEG 
1 chmmeal does, but is independent of the latter’s wave-form 
out MM amplitude. Addition of these square-waves produces 
endif oltage which is a three-valued function of time, being 
covertumeltive when both inputs are positive, zero when they are 
ntrateim Unlike sign, and negative when both are negative. 
opm he ‘‘voltage’’ of this composite square-wave, as read 
e ari 4 suitably lagged and calibrated a-c voltmeter, indi- 
. colommmes the fraction of the total time during which the two 
at WipUts are of the same sign. If the inputs are alike, 
ch ts fraction is unity and the meter reads +1. If one 
ituallpul is reversed, the fraction is zero and the meter reads 
ase (i Unrelated inputs are of the same sign half of the 
each’, and the reading is zero. Intermediate positions of 
stare “eter quantify the correlations reproducibly and more 
as mecisely than ean be done by inspection. 
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Monopolar leads (the ‘‘indifferent’’ lead being placed 
on the ear lobe) have been used in observations on man. 
To date, only positive correlations have appeared between 
any two electrodes on the scalp; yet low values of corre- 
lation obtainable with certain locations of electrodes indi- 
cate that the common activity introduced by the ear is 
not of much consequence. High correlations sometimes 
occur when electrodes are symmetrically placed. Disturb- 
ing noises or hyperventilation reduce the correlation. 

In cats and monkeys with exposed cortex, correlation 
increases with proximity of the electrodes, but it also 
depends on functional organization. With the two elec- 
trodes in one neuronographic area a high correlation is 
obtained, but this drops—sometimes abruptly—when one 
electrode crosses the border into another area. 

In one cat Metrazol and one other convulsant each 
lowered the correlation, whereas CO, raised it. 

These correlators are now in use in clinical electro- 
encephalography and in experimental neurophysiology, 
but it is too soon to estimate their full utility. 


Spontaneous Increase in Potency of 
Thromboplastin From Acetone- 
extracted Brain Tissue* 


PAUL M. AGGELER, TILLIE B. LEAKE, and JOHN C. TALBOT 


Division of Medicine, University of California 
Medical School, San Francisco 


In the course of studies in our laboratory on the 
one-stage prothrombin test (Quick), a spontaneous in- 
crease was observed in the potency of thromboplastin 
prepared from an acetone-extracted (2) human brain 
specimen. Our methods for the preparation of reagents 
and for performing the prothrombin test are given in 
detail elsewhere (1). One feature of this procedure of 
significance in the present observations is the storage of 
large quantities of acetone-extracted brain in an evaec- 
uated calcium chloride desiccator in a refrigerator. We 
have found no significant change in the potency of 
thromboplastin prepared from brain tissue stored in this 
manner for periods up to two years, provided the material 
is gradually used up during the period of storage. How- 
ever, we have found that unused remnants of brain tissue, 
stored in this manner, may exhibit striking increases in 
potency and other unusual characteristics. 

The thromboplastin reagents used in these experiments 
were prepared by incubating 0.3 gm of acetone-extracted 
brain tissue in 5 ce of 0.9% NaCl solution for 15 min 
at 48°-50° C. The milky supernatant fluid was used for 
testing. Solutions of either 0.0075M or 0.025M CaCl, 
were used for recalcification. A] dilutions of plasma 
and thromboplastin reagent were made with 0.9% NaCl. 

A specimen consisting of several hundred grams of 
acetone-extracted human brain (H 46) showed no change 
in thromboplastie potency during a storage period of 
210 days. A remnant consisting of 2.5 gm of this 
material, which was stored in a 50-ce Pyrex beaker, was 

1 Aided by a grant from the Christine Breon Fund. 
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not used again until the 257th day. However, the 
desiccator which contained it was opened daily. Ad- 
ditional prothrombin tests on normal plasma, using 
thromboplastin reagent prepared from this remnant, were 
made between the 257th and 70lst days of storage. 


TABLE 1* 


“Prothrombin time” 


(sec) 
Subject Duration of Duration of 


storage of storage of Concentration of 
remnant 
original plasma 
(days) 
specimen — 
(days) 100% 50% 12.5% 
i 210 0 10.1 12.3 32.6 
210 47 8.2 11.0 25.1 
ee 210 65 8.0 10.2 22.2 
HF. 210 69 6.4 6.2 18.6 
210 491 4.6 f 17.7 


* Progressive increase in potency of thromboplastin reagent 
prepnred from remnant of acetone-extracted human brain 
specimen (H 46) stored in vacuo. 


These tests showed a striking decrease in the ‘‘pro- 
thrombin time’’ of all plasma concentrations tested 
(Table 1). Furthermore, the ‘‘prothrombin time’’ of 
plasma diluted to 50% of its original concentration was 
shorter than that of the undiluted plasma. A solution 
of 0.0075M CaCl, was used for these tests, 


TABLE 2* 
“Prothrombin time” in seconds 
Plasma 
With,0.0075 M With 0.025 M 
CaCl CaCle 
100 4.6 6.4 
80 3.7 5.5 
60 2.6 4.7 
50 
40 3.1 5.6 
20 12.3 16.8 
12.5 17.7 
10 25.8 35.3 


* “Prothrombin time” of progressive dilutions of normal 
plasma tested with thromboplastin reagent prepared from 
remnant of acetone-extracted human brain (H 46) stored 
tn vacuo. 

Between the 694th and 701st days of storage, progres- 
sive dilutions of normal plasma were tested with thrombo- 
plastin reagent prepared from this remnant, using both 
0.0075M and 0.025M CaCl, solutions (Table 2). In Fig. 
1, the results obtained are contrasted with those observed 
using a thromboplastin reagent prepared from a human 
brain specimen (H 47) which had been stored in the 
usual manner and had shown no spontaneous increase in 
thromboplastie potency. The reagent prepared from the 
rer-nant showed a progressive shortening of the ‘‘pro- 
thrombin time’’ which reached its nadir in plasma con- 
centrations between 50 and 60%. With further dilution 
of the plasma, the ‘‘prothrombin time’’ became pro- 
gressively longer. However, the ‘‘prothrombin time’’ 
of the 40% plasma concentration continued to be shorter 
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Fic. 1.—*‘Prothrombin time” of progressive dilutig, 
of normal human plasma obtained with thromboplast 
reagents prepared from standard acetone-extracted by 
man brain specimen and its remnant. , 


than that of the undiluted plasma, and furthermor, 
this level there was found the greatest divergence f 
that prothrombin time obtained with thromboplaf 
reagent prepared in the usual manner. 
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Fic. 2.—“Prothrombin time” of undiluted normal it 
man plasma obtained with progressive half-dilutions 
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1% by 
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On the 701st day of storage, progressive half-diluti 


of thromboplastin reagent prepared from the last [MiB Acopr, 


remnant were tested with undiluted normal plasma anc 
0.025M CaCl, solution. The results are compared ( Quick, 
2) with a similar series of observations using a throm. 


plastin reagent prepared from a human brain in L 
no spontaneous increase in potency had oceurred. PMP moist 
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aata it is apparent that the increased thrombo- 
ie potency disappears in a 1:8 dilution of the 
pent, and that on further dilution it becomes even less 
mt than that of the standard reagent. These results 
ba be explained either by the removal of an anti- 
jylant from the original brain specimen or by the 
pation of a Coagulation accelerator other than 
;mboplastin in its remnant. 
B, order to confirm these observations a second speci- 
| of acetone-extracted human brain (H 47), consisting 
00 gm of dried tissue, and a specimen of rabbit brain 
47), consisting of 200 gm of dried tissue, were 
gred. Aliquots, each consisting of 175 mg of tissue, 
{ stored in Pyrex beakers in the same evacuated 
which contained the parent specimens. During 
? ensuing 120 days thromboplastin reagents prepared 
| SHB. the parent specimens showed no change in potency, 
reas those prepared from the aliquots exhibited an 
ease in potency similar to that observed with the 


TABLE 3* 


“Prothrombin time” (sec) 


Human brain Rabbit brain 


lution 


last (H 47) (R 47) 
ed hy 
Concentration Concentration 
of plasma of plasma 
more 
al 100% 50% 12.5% 100% 50% 12.5% 
Doplag binal speci- 


en stored for 

days 15.0 35.7 12.3 16.6 40.9 
stored 

ditional 120 


Binal speci- 
} len stored 


/ +9 additional 120 
15.4 36.8 12.5 16.7 40.8 


Fe Spontaneous increase in potency of thromboplastin rea- 
ds [prepared from small aliquots of acetone-extracted human 
rabbit brains stored in vacuo. 


Mant of tissue with which our original observations 
emade (Table 3). (Solutions of 0.025M CaCl, were 
fi in these experiments.) However, other aliquots of 
human brain specimen (H 47) have so far shown no 
lificant change in potency after 300 days of storage. 
hat these changes were not due to further desiccation 
fie brain tissue was shown in the following manner: 
ortion of rabbit brain specimen (R 47) was found to 
€a moisture content of 2.4%. This was reduced to 
s P%o by intense dehydration in vacuo. The dehydrated 
showed no change in thromboplastie potency.2 


References 
7 AGGELER, P. M., Howarp, J., Lucia, S. P., CrarK, W., 
~~ and Astarr, A. Blood, 1946, 1, 220. 
1 ( Quick, A. J. Science, 1940, 92, 113. 


We wish to thank Walter E. Ward, of the Cutter Labora- 
Hs, Berkeley, California, for desiccating and determining 
moisture content of this sample. 
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Standardized Pain Stimulation as Controlled 
Stress in Physiological Studies of 
Psychoneurosis* 


R. B. C. SHaAaass, J. F. DAvis, 
R. A. CLEGHORN, B. F. GRAHAM, 
and A. JoAN GOODMAN? 


Allan Memorial Institute of Psychiatry, 
McGill University, Montreal 


It is generally considered that the psychoneurotic is 
characterized by instability of various physiological sys- 
tems and that this lability is particularly evident during 
stress. However, there is need for more specific informa- 
tion about the nature and extent of physiological changes 
which «take place in the psychoneurotie patient under 
stress, It was considered that the experimental attack 
upon this problem would be greatly facilitated if a stand- 
ardized situation of stress were available. This would 
permit comparisons tq be made among individuals and 
among groups of patients, as well as between psycho- 
neurotics and normals. The main requirements of a use- 
ful standard stress situation may be set forth as follows: 
(1) External stimulation should be uniform and con- 
trolled. (2) The stimulation should be relatively mild. 
Overstimulation may occur to the point where critical in- 
dividual differences in reaction are obscured. Also, for 
practical reasons, a procedure to be used with psychiatric 
patients as subjects must not be frankly traumatic. (3) 
The stimulation, although relatively mild, should produce 
definite objective changes known to be associated with 
stressful experience. (4) Definite differences in test re- 
action should be detectable when individuals whose reac- 
tions differ clinically are exposed to the situation. 

As a technique which appeared likely to satisfy these 
requirements, we selected a pain stimulation series pre- 
sented by a Hardy-Wolff thermal stimulator (4) and 
carried out the present study to determine whether a 
series of pain stimuli of fixed order and intensity could 
be used as a standard stress situation. Since this pro- 
cedure ‘obviously satisfies the first two criteria, the in- 
vestigation centered upon the remaining two, for which 
the technique seemed promising. Pain is generally asso- 
ciated with stress; and clinical observations suggest that 
the psychoneurotic overreacts to pain. The experimental 
work of Chapman (1), who used the Hardy-Wolff appa- 
ratus, has demonstrated differences between psychoneu- 
rotic patients and controls. Chapman has shown that 
the threshold for pain perception was almost exactly the 
same, but that patients reacted grossly to a degree of 
pain that was tolerated without reaction (head-with- 
drawal or wincing) by the controls. The present experi- 
ments were designed not for threshold-taking but for 
the presentation of a fixed series of standard intensitics 


1This research was assisted by a grant-in-aid from the 
National Research Council of Canada. 

2The authors wish to acknowledge gratefully the advice 
and guidance of H. H. Jasper, of the Montreal Neurological 
Institute. 
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to every subject, with measurement of physiological re- 
sponses to stimulation as indices of reaction. , 

An objective indication of stressfulness is provided by 
the lymphocyte count, which has been shown to drop fol- 
lowing certain forms of stress (3, 5, 7,9). This involves 
activation of the anterior pituitary by the central nervous 
system, resulting in liberation of adrenocorticotropie hor- 
mone. The consequent stimulation of the adrenal cortex 
leads to secretion of 11-]7-oxysteroids, which promotes 
dissolution of the lymphocytes. Stress employed by 
former workers, viz., exposure to heat and pursuitmeter 
tests (6, 10), would seem to have been more strenuous 
and prolonged than the procedure employed in the present 
study. The lymphocyte study was made on a group of 
10 patients, 8 psychoneurotics with enxiety, and 2 depres- 
sives. 

As representative physiological measures serving as 
criteria of differentiation, records of finger movement and 
skin resistance, and electroencephalograms, were taken. 
These measurements were obtained during the pain test 
from a second group of 10 patients, selected so that most 
of the following characteristics were present: (1) con- 
scious fears and anxiety—continuous, rather than inter- 
mittent, with depressed mood; (2) ‘‘poor control’’— 
anxious manner, restlessness, some impairment to speech 
(stuttering, subdued tone of voice, unsteadiness of voice, 
tightening of throat) ; (3) increased ‘‘ tension’ ’—fatigue, 
increased tendon reflexes, and irritability; (4) tremor; 
(5) flushing; (6) palmer sweating; (7) anorexia; (8) 
insomnia. Absence of the following characteristics was 
required for selection: (1) anxiety which was specific to 
certain limited situations only; (2) obsessive-compulsive 
symptoms; (3) hysterical symptoms; (4) psychosis. 
These selective criteria served to bring together a group 
of patients whose anxiety levél was high. Ten controls, 
who matched the patients in age and sex, were employed 
for purposes of comparison. These were taken from the 
medical and nursing staffs of the hospital. Anxiety level 


_ for this group, as a whole, would be expected to be con- 


siderably lower than that for the patient group. 

The total period of examination, which lasted about 1 
hr, was divided into three parts. During the first part 
the subject was reassured, given instructions, and pre- 
pared for the test (i.e. his forehead was blackened and 
electrodes were attached). A definite effort was made to 
reassure every subject about the relatively nontraumatic 
nature of the test. Details concerning the stimulation 
series were withheld, but the patient was assured that no 
electric shock would be administered. 

Following this there was a 7-min rest period during 
which the subject was asked to relax. The test proper 
was then begun. During stimulation, light from a 500- 
watt lamp was focused on the forehead of the subject by 
means of a condensing lens. Stimuli were presented by 
means of an electronically controlled shutter which, when 
open, permitted light to pass to the subject’s forehead. 

Twelve stimuli were spaced at intervals of exactly 14 
min. All stimuli were 3 see in duration, except the last 
stimulus, which lasted for only 1 sec. Intensities were 
varied by means of a Variac transformer which controlled 
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3-see stimuli was from approximately 0.23 gm Call /see/q 


the voltage through the lamp. The intensity Series ; 
pressed in watts, was 500, 270, 340, 400, 270, 340 tly ex 
270, 340, 400, 500, 500. The range of intensities for ang a 
gratin, 
yolunt 
each 0 
m 0 to 
m ide 


to approximately 0.44 gm cal/see/em?, The most jy J 
stimulus felt definitely painful to everyone. 

During the test the subject sat leaning forward gig 
with his chin in a rest. His left hand was strappeq 4 
(palm up) for skin-resistance recording, and his ; 
forefinger rested on a button which he was instruc, 
press during stimulation when he thought that the j 
on his forehead was about to become painful. Thy 4 
ject’s eyes remained closed throughout the test. 

During instructions the subject was informed tha 
forehead would be the place stimulated. He was tj 
expect a sensation of warmth, mounting into heat 
might suddenly swell into a stab of pain. The gybidl 
was requested not to talk during the test, except when 
examiner asked him a question. Exactly 30 see folloy; 
each stimulus the examiner asked the subject two wm 
tions: ‘‘ How did that feel to you?’’ and ‘‘Did you t 
the button?’’ 


The group of 10 patients whose lymphocyte counts » we 
studied were fasted on the morning of the test, which WiMoutro! 
conducted in each case from 1: 00 P.M. onward. }j 
samples for white-cell count and differential were sigue a 
at 1:00, 3:00, and 5:00 P.M. Control lymphoogmmme Pres 
counts also were made at the same times on the aqammo™to! 
subjects the day following this stress situation, whe inter 
testing was being done. ersal 
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Fic. 1, Effect of pain test upon lymphocyte 

The mean lymphocyte counts for the group on sit 7 
and control days are plotted in Fig. 1. The differs ae 
between these mean counts was reliable at the 3% ss 
of confidence, both when the 3: 00 P. M. and 5: 00? he 


counts were compared with the 1: 00 P.M. count. 

For the purpose of recording finger movements 
rugged Rochelle salt crystal was converted into a 
button pick-up, and the output of the erystal was { 
into an amplifier of an Offner electroencephalogr 
For purposes of analysis, we divided the record into 
time segments: (1) during the 3-see stimulation, (° 
sec immediately following stimulation, (3) 20 sec # 
lowing the question, and (4) 40 see preceding the ™% 
stimulus. 
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¢ during any of these intervals finger movement 
tly exceeded the base-line level of oscillation, a plus 
ing was scored for that particular time segment. A 
, rating Was also made if the subject pressed the but- 
voluntarily. Thus, it was possible to score 5 plusses 
each of 12 stimuli and to grade all subjects on a scale 
m0 to 60. Ratings were made by a technician from 
m identity of the records was withheld in order to 
inate subjective bias. 


Tucted 
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Fic. 2. Total finger movement scores for matched 
nts hairs; comparison of each patient with his matched 
hich yeontrol (maximum score = 60). 
Bly 

re time he finger movement data from the matched groups 
aphog presented in Fig. 2. The only reversal was that of 
he ggammpontrol with a seore of 50. This finding is of particu- 
wher interest because, actually, it turned out not to be a 


ersal at all. Each subject was questioned at the con- 
sion of the test. The relevant part of this control’s 
@tocol reads as follows: (Question) ‘‘What was the 
ist unpleasant experience which you have ever had?’’ 
nswer) ‘I have experienced considerable anxiety. I 
man acute anxiety state for about 3 years (about 6 
mrsago). I got over it with psychotherapy. The un- 
asant feelings were feelings of panic and tension. I 
s so tense that noises (such as talking or the sound of 
oor closing) actually hurt me; they were physically 
inful.’’ In spite of this reversal, which was treated 
tistically as though it were a true reversal, the differ- 
ve between patients and controls is reliable at the 1% 
el of confidence. Differences between groups were 
nificant for each of the four separate time segments. 
e difference for the number of voluntary pressures on 
P button was not significant. 
Analysis of skin-resistance records showed a higher 
quency of anticipatory responses in the patient group. 
ere was only one reversal (again the case of the con- 
| with the history of anxiety state); all of the other 
rings showed a higher frequency of anticipatory re- 
onts Ma S¢S for the patient member (see Fig. 3). 
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EEG lead (midline parieto-occipital) was em- 
+ EEGs were analyzed by a modification of the 
gray vis (2) technique for the variables per cent alpha, 
to {0 ha frequeney, fast frequency content, and for the 
(2 ‘sence of abnormalities (any waves of 6/sec or less). 
ec fe “Snificant differences between matched groups were 


7 - and With respeet to any of these variables. 
The results of the investigation show that the standard 
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conditions of stimulation met the two basic requirements 
of a good experimental stress situation. The measures 
of finger movement and skin resistance demonstrated in 
clear-cut fashion the differences between normals and 
anxiety cases. The drop in lymphocyte count also indi- 
cates objectively that the stress of the situation produced 
far-reaching physiological effects of pituitary-adrenal ecor- 
tex stimulation. The pain series is therefore a simple, 
easily controlled stressful situation by which differential 
physiological response may be studied. 
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Fic. 3. Number of oscillations in galvanic skin re- 
sponse during anticipatory period; comparison of each 
patient with his matched control. 


The finger movement recordings appear to be a particu- 
larly important indicator of motor disturbance associated 
with anxiety. Our findings in this regard are in accord 
with those of Luria (8), who conducted similar studies, 
although Luria’s testing technique was designed more 
for analysis of disorganization of voluntary response. 
Our technique was such as to bring into foeus the in- 
trusion of ‘‘needless’’ muscle activity at times when no 
movement of the finger was required—that is, when the 
subject’s finger was supposed to be at rest. 

Luria relied almost exclusively upon measurements of 
finger movement in his studies of emotion. Our findings 
support his argument for the importance of motor dis- 
turbances in revealing general emotional disturbances. 
But it would seem desirable to conduct further research 
with more measures, tapping other physiological systems, 
such as the cardiovascular system, to obtain a broader 
picture of disturbances under stress and to provide the 
means for an objective comparison of reacting systems. 

It appears likely that the pain series which was found 
to be useful in the present investigation may profitably 
be employed in more extensive analyses of disturbances 
in mental patients undergoing stress. 
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Comments and 
Communications 


Two New Organic Rhenium Compounds 


Two new compounds not described in the literature 
have been prepared by reacting at room temperature 
potassium chlororhenite dissolved in 4 N hydrochloric 
acid with the hydrochlorides of diethylaniline and di- 
ethylamine. 

The diethylaniline complex has a temperature of de- 
composition of 188° C. The erystals of this complex 
(dark green or microscopic light gray-green) are soluble 
in water and HCl but insoluble in absolute aleohol and 
in anhydrous ether. 

The diethylamine complex has a temperature of decom- 
position of 210° C. The blue-green crystals of this com- 
plex are also soluble in water and in HCl but insoluble 
in absolute alcohol and in anhydrous ether. 


ReCl, [C.H;- N(C.H;)2]2-2HCl contains Re N Cl 

25.6 4.01 30.4 
Found 27.0 4.04 30.7 
ReCl, [C.H;).- NH], -2HCI 34.0 5.12 38.9 
Found 34.4 5.16 38.7 


Evidently the two compounds have the compositions 
indicated. 
Stewart J. Luoyp and Leon F, Koniz 
University of Alabama 


‘Statement Recommending the Establishment 
of an International Biological 
Control Organization 


The following statement from P. Vayssiere, secretary- 
general of the International Union of Biological Sciences, 
has been transmitted to us by Stuart Mudd, of the Uni- 
versity of Pennsylvania, secretary of the Union: 


The entomologists, representing 10 nations, gathered at 
Stockholm for the purpose of a symposium on the scien- 
tific basis of an international organization for biological 
control, knowing that the promotion of world peace, inter- 
national understanding, and the welfare of peoples is the 
aim of UNESCO and AFO, bring to the attention of these 
powerful international organizations the opportunity and 
urgent need to achieve this aim, in part, by providing 
facilities for the development of basie research on bio- 
logical control which will lead to the greatly extended use 
of natural enemies to control insect pests and noxious 
weeds, so helping to conserve world food resources. 

To strengthen this resolution, the members of the 
symposium draw attention to the following important 
considerations: 


(1) A great loss of human food is caused by the 
depredations of insect pests and the competition of 
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weeds. To ease the world shortage of food every off 
must be made to reduce this loss to the lowest Doss 
level. 

(2) The use of insecticides has proved a Dower 
means of reducing loss. However, this method jny,, 
the continual expenditure of money and labor, ang 
proved too expensive for use against the pests of May 
crops. Moreover, it is sometimes dangerous to may d 
domestic animals; and it may also directly damage 4 
crops it is used to protect, or do so indirectly cithg; 
causing the accumulation of toxic substances in the 
or by destroying the natural enemies of the pests. 4 4 


te rel 


al 
ther disadvantage is that the intensive use of chemi ig 
methods of control frequently leads to the selection JMB) o 
a strain of the pest that is resistant to such contro}, The pl 
(3) The utilization of natural enemies for the conyill oxten 
of insect pests and weeds is the most economical methM@ay be 
once the natural enemies are established, for no furtilllia the ] 
expenditure of money or labor is then required. Fgleooper 
thermore, it is the only practicable method when the og rving 
of control by chemical methods is prohibitive and wy 
available labor is insufficiently skilled or reliable to ayy 
insecticides. ion 


(4) It is clear that natural enemies could be used mammpditor 
more widely than they are at present, even though it; 
admitted that biological control cannot take the place 
insecticides or herbicides for the control of every ins 
pest and weed. However, in their efforts to extend t 
field of biological control, entomologists are handicappq 
by their meager knowledge of the important natural a 
mies that exist in various parts of the world. 

(5) To secure the necessary additional informati 
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(1) It 
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(2) In 


pustic 
some form of international organization is essential, (MB. not 
the biological control of insect pests and weeds in amy. jo, 
one region is effected by introducing natural enem@gy,,.,, 


from other regions. Consequently the information 
quired by any one country can be obtained only by a... 
search in other countries; and therefore such researt 
must necessarily be handicapped if organized on al 


occas! 


pbing 

tional basis. posit: 
To deal with the situation outlined above, internation). 
action ean and should begin at once, by setting up aimexpect 
organization providing the following services: (1) @jj@turba 
documentation service for the collection of pertinent MWe ca 
formation from all possible sources, and its disseminatitiformat 
to all interested organizations and individuals; (2 ich be 
taxonomic service to deal with the identification of "Mined | 
ural enemies; (3) a survey service to study the natu'@@tions 
enemies existing in the major regions of interest: “GT he a 
(4) an application service, devoted collecting, Batus t 
ing, transporting, and acclimatizing natural enemies “}) hodi 
establishing these in regions where the nations conccl"t micr 
are unable to undertake this work themselves. Beals 
It is considered that the personnel of the taxon0™ it high 
service should be stationed at existing major centers @ ical 
taxonomic investigations and that the 
service should be associated with one of these group’ "HMr nue 
taxonomists. For the survey service, groups of inve# ae 
gators should be stationed at appropriate centers, Wi". 
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iq) laboratory facilities will need to be provided. 
formation of the application service should not be 
prtaken until the rest of the organization has been 


established. 


ne keystone of the proposed organization is the taxo- 
of nae: service. Because of the dearth of competent 
Nan gly nomists it will not be possible to staff it adequately 


‘| more young men are persuaded to undertake such 
;. To attract them, permanent posts carrying ade- 
te remuneration must be created, and, in addition, 
organization must be prepared to undertake the cost 
Bthe specialized training (and probably the training 
if) of the young men selected. 

The proposed international organization is viewed as 
extension to other countries of the kind of work al- 
dy being carried out by the United States of America 
h the British Commonwealth, the organization working 
operation with all institutes and individuals actively 
rying out biological control work. 
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Potentials From Single 
mmpditory-Nerve Fibers ?1 


sh it ive have in two published communications (J. Neuro- 
Tne GM siol., 1943, 6, 39-58; 1944, 7, 287-304) stated, directly 


8G) implication, the following propositions: 
nd I) It is possible to isolate action potentials from 
“(Role auditory-nerve fibers of the eat by using micro- 
al trodes, | 

| ®) Inhibition of activity in these fibers, produced by 
MAUDustic stimuli, oceurs through a neural mechanism which 
al Ws not include a synapse, i.e. one which presumably acts 
mn “Wthe level of the hair cell in the cochlea. 
Mm hroughout our experiments on the cat nerve we were 
by the difficulty experienced in isolating the 
by WBponse of one fiber in a bundle’ of thousands of them ; 
pe occasion as much as a half-day of careful, continuous 


bbing with the electrode was required before a success- 
position could be obtained (see J. Neurophysiol., 1943, 
itiont1). On the other hand, a contact once established was 


up expectedly easy to maintain despite minor mechanical 

(1) @iMturbances of electrode or preparation. 

nt 7 Ve can now supply a piece of important elementary 

nati ormation, inexeusably omitted from our earlier study, 

; ich bears upon these problems. We have recently ex- 
nay 


ined the auditory nerve of the cat microscopically, in 
atiniPtions kindly provided by Dr. M. H. Lurie. 


ie he auditory nerve in the stretch from the internal 


Fitus to the medulla contains nerve cell bodies. These 

'$ MR] bodies are present throughout the region into which 
erie microelectrode was ordinarily placed. They vary con- 
Beeably in number but may amount to as many as 45 
“ F high power field (about 0.1 mm?), Standard ana- 
‘i ical works thus far consulted do not describe these 
vs eal ganglion cells; they probably belong to the coch- 


. ‘ nucleus and are therefore second-order neurons in 

vest 

whert ne. research was carried out under contract with the 
. Navy, Office of Naval Research (Contract N5ori-76, 

NR147-201, Report PNR-61). 
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the auditory tract, although this has not been established 
with certainty. 

There is, therefore, very good reason to believe that 
most, if not all, the potentials we have described were 
derived not from the auditory nerve but rather from cell 
bodies of second-order neurons. If this indeed be true, 
both of the propositions at the head of this note are in- 
correct. The first of them needs no further comment. 
The second, which deals with a peripheral inhibitory 
mechanism, will probably be disearded gladly by most 
neurophysiologists. If the potentials were obtained post- 
synaptically, the observation of inhibition of second-order 
neurons is interesting but not surprising. 

All of our description of single-unit activity in the 
auditory pathway remains unchanged. The interpreta- 
tions must be altered, however, to the extent to which we 
recorded the activity of second-order instead of first-order 
neurons. 

We wish to acknowledge the gentle obstinacy of Dr. 
H. K. Hartline, who originally suggested we look for 
ganglion cells in the nerve, and who has never let the 
matter rest. 

ROBERT GALAMBOS 
Psycho-Acoustic Laboratory, Harvard University 

HALLOWELL DaAvIs 
Central Institute for the Deaf 


On Obtaining Books From Germany 
Dr. Julian Huxley writes: 


‘‘Students of biological evolution will, I think, be in- 
terested to hear something about the new book by Dr. 
Bernhard Rensch,, Neure Probleme der Abstammungslehre, 
published by Ferdinand Enke Verlag (Stuttgart, 1947), 
which I have recently received and read. 

‘*Tt appears to me to be a most valuable work, which 
treats of the method, and especially the course, of evolu- 
tion in a comprehensive way. Its most original feature 
is the number of tables it contains, giving quantitative 
expression to various rules of evolution. It is also inter- 
esting in that the author, though working in complete 
isolation during the war, has arrived at conclusions in 
general similar to those reached by American and British 
specialists in the subject during the same period. 

‘*Tt may be also useful to set forth the methods by 
which this, and other German books, may now be obtained. 
Anyone wishing to purchase books published in Germany 
may do so by placing his order through any bookseller, 
who may then apply directly to the publisher in Germany. 
The transaction is administered through the Joint Export 
and Import Agency of Military Government, and payment 
can be made in the currency of the country in which the 
original order is placed. The delay in obtaining the book 
may be a matter of some weeks or, of course, considerably 
longer if the publisher has not previously obtained a 
license for export from the Joint Export and Import 
Agency. However, many publishers who foresee a de- 
mand outside Germany for a particular book will have 
obtained the required license soon after the appearance 
of the book in Germany.’’ 
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Genetic and Endocrine Determinants 
of the Plasma Urate Level 


At the meeting of the American Rheumatism Asso- 
ciation at Chicago in June 1948, Smyth, Cotterman, 
and Freyberg (J. clin. Invest., in press) reported re- 
sults of their investigation of genetic factors in gout 
and hyperuricemia. The discussion which followed in- 
dicated that quite similar conclusions had been reached 
independently by Stecher, Hersh, and Solomon (Ann. 
int. Med., in press) at Cleveland City Hospital, and by 
Wolfson, Cohn, Levine, Hunt, and Rosenberg (manu- 
script in preparation) at Michael Reese Hospital. After 
mutual discussion it was agreed that the significance of 
the findings for normal and pathological physiology war- 
ranted a brief cooperative statement summarizing the 
essential results. The chief conclusions reached were: 

(1) Asymptomatic hyperuricemia is a frequent finding 
in the relatives of patients with gout. Statistical analy- 
ses indicate that a single gene is probably responsible 
for the transmission of asymptomatic hyperuricemia; 
that this gene is dominant rather than recessive; and 
that the responsible gene is autosomal rather than sex- 
linked. 

(2) Earlier reports (B. M. Jacobson. Ann. int. Med., 
1938, 11, 1277; K. Brg@echner-Mortensen. Acta Med, 
Scand. (Suppl. 84), 1937, 1; H. A. Bulger and H. £. 
Johns. J. biol. Chem, 1941, 140, 427) of a higher average 
normal plasma urate concentration in males than in 
females are confirmed. The mean reported ratio of 
average female plasma urate in 5 investigations has been 

average male plasma urate 
0.85 (Stecher, et al.; Wolfson, et al.; Jacobson; Brgch- 
ner-Mortensen; and Bulger and Johns). The values of 
this ratio, as found in individual studies, lie between a 
minimum of 0.80, reported by Bulger and Johns, and a 
maximum of 0.92, reported by Stecher, Hersh, and 
Solomon. 


(3) The average plasma urate concentration is higher 
in gouty males than in gouty females (Wolfson, et al.). 
The average plasma urate in males who inherit asympto- 
matie hyperuricemia is higher than that in females who 
inherit asymptomatic hyperuricemia (Stecher, et al. and 
Wolfson, et al.). The average plasma urate is higher in 
those male relatives of gout patients who have not in- 
herited hyperuricemia than in the corresponding group of 
female relatives. 

(4) Since a sex differential in plasma urate levels 
occurs in normal adults, in patients with clinical gout, 
and in relatives of gout patients who inherit asympto- 
matic hyperuricemia, this sex differential or its under- 
lying endocrine background cannot alone be the cause of 
gouty hyperuricemia. Similarly, the sex differential can- 
not be the sole mechanism through which the gene for 
hyperuricemia operates. 

(5) Males who inherit asymptomatic hyperuricemia do 
not, as a rule, develop abnormally elevated plasma urate 
levels (above 6.0 mg%) until after puberty (Smyth, 
et al.). Female carriers of genetic hyperuricemia do not 
usually develop abnormally elevated plasma urate levels 
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until just before, or after, the menopause (Steg 
et al.), These findings suggest that the presenee ¢ | 
sex hormones unantagonized by female sex hong 
provides an endocrine situation in which the gey., 
trolling inherited hyperuricemia becomes activated ;, 
play its maximum effectiveness in producing a , 
tion of plasma urate level (Smyth, et al. ang Ste 
et al.). 

(6) Abnormally elevated plasma urate levels a, 
common in male relatives of the gouty than in fy 
relatives. Statistical analysis indicates that this 
ably does not mean that more males than females ith 
the gene for hyperuricemia. Rather, the difference j 
incidence of abnormally high levels appears to , 
upon two nonhereditary factors: (a) the fact thy, 
carriers develop their maximum urate levels at an oj 
age than female carriers, and (b) the existence 4 
norma] sex differential in urate concentration, 

(7) The data suggest a correlation between the j 


tion and magnitude of hyperuricemia and the oceum we 1 


of clinical gout. The results are consistent with qe?” 
view that clinical gout develops more frequently ing | 
who inherit hyperuricemia because of three factors: fall, 1 
the plasma urate concentration of males is noms > 
greater than that of females; (b) the gene respond 

’s lec 


for the inheritance of hyperuricemia appears to bea Bp 
what more effective in regard to the actual quantits pibut 
magnitude of elevation of the plasma urate lev pirabl 


males; and (¢c) since males who inherit hyperurie 
develop their maximal urate levels considerably 
eral 


female carriers, this increased duration of hyperurie 
exposes the males to a proportionately increased rid 
developing clinical symptoms. (The observation that 


bound 
tartin 


i¢ st 
occurrence of clinical gout and the duration and mg abe 
tude of hyperuricemia are positively correlated shouig f the 


be taken to mean that hyperuricemia is necessarily 
direct cause of the symptoms of clinical gout.) 
(8) Information is as yet incomplete in regard t 


ripti 
the m: 


contr 
alteration in metabolism through which the gene for.) to 
peruricemia produces an elevated plasma urate conceit. 


tion and, similarly, as to the exact biochemical m# 
nism by which the normal sex differential in plasma 
level is maintained. Preliminary results suggest tha 
sex differential is associated with a reduction in malt 
the ratio of urate clearance/glomerular filtration ™ 
In turn, the reduction of this ratio seems to depend 4 
a tendency for urate clearance to be somewhat smalle 
males than in females and for glomerular filtration! 


a ste 
ollow 
speci 
of t 
nsmut 
hines 
bed a 
togra 


to be somewhat greater in males than in females, "@mpfcati 
these values are expressed per unit of calculated sug bri 
hs lea 


area. However, in order to excrete this amount of ! 

the male requires a higher plasma urate than the fa 
because of his smaller ratio of urate clearance to glome 
lar filtration rates, Genetic hyperuricemia, when st! 
at the time of onset of clinical gout, and provided ® 
gout patients are compared with male control subj 
appears to be associated with an approximately “ 
reduction in urate clearance and glomerular filtration’ 
The available data suggest that this decrease in glo™ 
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fltration rate, and presumably in urate clearance as 
oecurs predominantly in the first two decades after 
ty, following which the rate of decline in function 
ars to be slowed. The major decrease in these renal 
tions thus appears to occur in a period which approxi- 
ely coincides with the period during which the male 
iers of inherited hyperuricemia develop elevated 
ma urate levels, Such findings suggest that the de- 
se in glomerular filtration rate, which is a usual ob- 
ation in the gouty, may in fact be largely genetically 
mined, rather than a complication of gout, as is 
assumed (Wolfson, et al.). 


(9) It is suggested that normal standards for the 
upper limits of plasma urate concentration be revised to 
take cognizance of the normal sex differential in plasma 
urate level. 

The complete data on which the foregoing statements 
are based will be published in detail elsewhere. 

CHARLEY J. SMYTH, Rospert M. STECHER, 
and WILLIAM Q. WOLFSON 
William J. Seymour Division, Wayne County General 
Hospital, Eloise, Michigan ; Cleveland City Hospital, 
Cleveland ; and Department of Biochemistry, Medical 
Research Institute, Michael Reese Hospital, Chicago 


Book Reviews 


ic energy: being the Norman Wait Harris lectures 
livered at Northwestern University. Karl K. Dar- 
pw. New York: John Wiley; London: Chapman & 
fall, 1948. Pp. 80. (Illustrated.) $2.00. 


his brief absorbing treatment of the physics of nu- 
r energy retains the informal language of Dr. Dar- 
’s lectures at Northwestern University. It is a 
tribution to the growing list of publications whose 
birable objective is to explain the physics of nuclear 
rgy to the layman and to scientists in other fields. 
hin its 80 pages the reader who seeks to obtain a 
eral review of the field will find a surprising amount 
sound information woven into an interesting story. 
tarting with introductory information about the 
mic structure of matter and an ingenious explanation 
physical units in everyday language, the story proceeds 
h the aid of simple but effective diagrams to a brief 
ription of nuclear forces and a careful cataloguing 
the masses of simple nuclei. This leads to the appar- 
contradiction that in nuclear physics the whole is not 
al to the sum of its parts, a problem which is solved 
the explanation of the equivalence of mass and energy 
a statement of Einstein’s equation. 
ollowing a more detailed discussion of energy units, 
specific nature of nuclear forces and the inappropriate 
of the term ‘‘atom smashing,’’ the possibility of 
ismutation is examined and found to require giant 
hines of which the Van de Graaf generator is de- 
bed as a typical case. With the aid of cloud chamber 
‘ographs, simple transmutations are explained and the 
pication of Einstein’s equation noted. 
t brief eulogy of Rutherford’s phenomenal contribu- 
is leads to a discussion of the stability of heavy nu- 
, Tadioactivity, and the peculiar advantages of the 
neutron as an atomic projectile. The discovery of 
mic fission with its excess production of neutrons leads 
the awesome implications of the chain reaction with 
urbing questions about the stability of our immediate 
oundings, These are allayed with. an explanation of 
kes on the process provided by nature and the story 
the removal of such brakes one by one to yield, on one 
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hand, the uncontrolled reaction or bomb and, on the other, 
the controlled reaction or pile with its singularly appfo- 
priate name. The story ends on the hopeful note that 
the controlled reaction can aid humanity in many ways if 
man can avoid further use of the uncontrolled reaction. 
Dr. Darrow’s book is distinguished among its kind by 
its brevity and the clarity of presentation. He gives 
enough, but just enough, information for the nonscientist 
to follow the essential ideas without becoming lost in 
extraneous details, 
R. D. HuNTOON 
National Bureau of Standards 


Hemostatic agents: with particular reference to thrombin, 
fibrinogen and absorbable cellulose. Walter H. Seegers 
and Elwood A. Sharp. Springfield, Ill.: Charles C. 
Thoinas, 1948. Pp. xii+131. (Illustrated.) $4.50. 


Recent rapid developments in the field of blood clotting 
have made available for the first time highly potent 
agents for stopping hemorrhage and bleeding. These 
substances have many possible applications. Associated 
with this development are important points of technique, 
descriptions of which are scattered through the literature 
or have not been published. Hence, there is a definite 
need for a simple description of these materials and their 
uses. This small book appears to meet this need admir- 
ably. The authors have been actively identified with 
many of the developments in this field. 

The substances described are: thrombin, fibrinogen, 
oxidized cellulose, fibrin foam, and gelatin sponge. The 
chemical and biological properties of each substance are 
discussed, followed by a review of clinical uses found to 
date. In an introductory chapter the current views on 
the clotting of blood are sufficiently presented to give an 
understanding of the basis for the techniques described 
and their application. Evidently the authors have pur- 
posely avoided recent theoretical complexities in favor of 
providing information of immediate practical use. 

This book will be of greatest value to those with surgi- 
cal interests, with its immediate applications to neuro- 
surgery, plastic surgery, gastroenterology, rhinology, urol- 
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ogy, and dentistry. As a summary of recent work which 
has transformed theoretical terms in textbooks of bio- 
chemistry and physiology to powerful tools in the hands 
of the clinician, it will be of interest to medical scientists 
generally. 

L. B. JAQUES 
University of Saskatchewan 


Scientific Book Register 


ADAMS, ROGER. (Ed.-in-Chief.) | Organic reactions. 
(Vol. IV.) New York: John Wiley; London: Chap- 
man & Hall, 1948. Pp, viii+428.  (Illustrated.) 
$6.00. 

BATCHELOR, LEON DEXTER, and WEBBER, HERBERT JOHN. 
The citrus industry. Vol. Il: Production of the crop. 

eBerkeley-Los Angeles: Univ. California Press, 1948. 
Pp. xv +933. (Illustrated.) $10.00. 

Bawn, C. E. H. The chemistry of high polymers. New 
York: Interscience, 1948. Pp. x+249. (Illustrated.) 
$4.50. 

BENBROOK, EDWARD A., and SLOss, MARGARET W. /et- 
erinary clinical parasitology. Ames, Ia.: lowa State 
College Press, 1948. Pp. 187. (Illustrated.) $4.50. 

BLacK, NEwToN HENRY. An introductory course- in 
college physics. (3rd ed.) New York: Maemillan, 
1948. Pp. xiv+800. (Illustrated.) $5.00. 

CLAUSEN, JENS, KEcK, DAvip D., and Higsey, WILLIAM M. 
Experimental studies on the nature of species. III: 
Environmental respenses of climatic races of Achillea. 
(Publ. No. 581.) Washington, D. C.: Carnegie Insti- 
tution, 1948. Pp. iii+129. (Illustrated.) $2.50 pa- 
per; $3.00 cloth. 

Cox, JosepH F., and JAcKsON, LYMAN E. Crop manage- 
ment and soil conservation. (2nd ed.) New York: 
John Wiley; London: Chapman & Hall, 1948. Pp. 
xxii+572. (Ilustrated.) $3.80. 

DAHLBERG, GUNNAR. Mathematical methods for popula- 
tion genetics. Basle, Switzerland: S. Karger; London- 
New York: Interscience, 1948. Pp. viii+182, (Tllus- 
trated.) $4.50. 

DEGERING, Ep. F., and collaborators. Fundamental or- 
ganic chemistry. Ypsilanti, Mich.: University Litho- 
printers, 1948. Pp. xvi+516. (Illustrated.) 

EBERSON, FREDERICK. Microbes militant: a challenge to 
man. (A revision of The microbe’s challenge.) New 
York: Ronald Press, 1948. Pp. x+401. (Illustrated.) 
$4.50, 
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